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PART ONE
GENERAL
CHAPTER 1
INTRODUCTION

1-1. Purpose and Scope

a. This manual provides information and
guidance to personnel concerned with the operation,
inspection, and maintenance of Department of the
Army-owned continental United States railway intraplant
freight equipment, and interchange freight and
passenger equipment. It describes the principal parts of
freight cars and passenger cars and gives detailed
instructions for their inspection and maintenance. It
includes basic details of car construction and describes
types of light and heavy repairs. Necessary equipment
for maintenance and repair is described, and pertinent
forms are illustrated and explained. Instructions are
given for standard painting, lettering, and numbering of
freight cars and passenger cars.

b. The material presented herein is applicable
without modification to both nuclear and nonnuclear
warfare.

1-2. Modifications

Users of this publication are encouraged to submit
recommended changes and comments to improve the
publication Comments should be keyed to the specific

page, paragraph, and line of the text in which the
change is recommended. Reasons will be provided for
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each comment to insure understanding and complete
evaluation. Comments should be prepared using DA
Form 2028 (Recommended Changes to Publications)
and forwarded direct to the Commandant, US Army
Transportation School, ATTN: Director of Doctrine
Development, Literature and Plans, Fort -Eustis, Virginia
23604.

1-3. Responsibilities
a. The Military Traffic Management and
Terminal Service (MTMTS) is responsible for the

control, distribution, utilization, and maintenance of, and
the accountability for railway freight and tank cars that
are owned or leased by or loaned to MTMTS and
assigned to the Defense Freight Railway Interchange
Fleet (DFRIF).

b. The US Army Mobility Equipment
Command (MECOM) is responsible for the maintenance
of utility rail equipment used by the Army and other
Department of Defense (DOD) agencies having
Interservice Support Agreements with MECOM, and for
the operation of the Mobile Rail Repair Shops (MRRS)
to provide direct and general support maintenance to
such equipment, as provided by AR 700-53.
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CHAPTER 2

TYPES OF ARMY-OWNED CARS

2-1. General

Railway cars are generally identified by type as house
cars, open-top cars, flatcars, tank cars, passenger cars,
and special-purpose cars. Each car unit within these
categories actually is an, assembly of various
components, and each component has a definite
function and place. These components are discussed in
succeeding chapters. Within the types, there are many
kinds of cars. The most common house cars are
boxcars and refrigerator cars. Passenger cars include
coaches, sleepers, diner or kitchen cars, guard cars, etc.
any type that transports personnel. Army-owned rolling
stock, worldwide, includes cars of all the types
discussed herein.

2-2. Cars for Conus Service

In the continental United States (CONUS), Department
of Defense (DOD)-owned freight and passenger cars,
including Army Medical Department ambulance cars,
troop kitchen cars, and guard cars, are constructed in
conformance with Association of American Railroads
(AAR) and Department of Transportation (DOT)
specifications so as to be readily movable in
interchange service. The major portion of DOD-owned
cars in CONUS consists of heavy duty flatcars and the
tank car fleet Use and movement of these cars are
controlled by the Military Traffic Management and
Terminal Service (MTMTS).

2-3. Cars for Oversea Service

a. Freight Cars. In foreign countries, low
capacity cars (15 to 20 tons, 4-wheel, 2-axle) are
standard. During World War II, a shortage of available
shipping and the necessity for saving shipping space
brought about the hurried design of knocked-down cars
patterned after European cars. These and a few 40-ton
flatcars, boxcars, gondolas, and tank cars of modified
American 8wheeled type made up the standard gage
(5,6 1/ 2-in-ch) cars produced and sent to Europe for
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use by the Transportation Railway Service (TRS) during

World War Il. For use in theaters of operations where
narrow-gage tracks (39 3/8-inch and 42-inch)
predominated, 8-wheel, 4-axle boxcars, flatcars,

gondolas, and tank cars of 30-ton capacity were
designed After World War Il, action. was initiated by the
Chief of Transportation to develop railway equipment to
fit railway operating conditions in world areas considered
strategically important. During 1951-53, to meet urgent
military railway service requirements, a large number of
US type standard-gage freight cars, including
refrigerator cars, were constructed and sent to Korea.
From 1966 to 1968, metergage gondolas, flatcars, and
refrigerator cars and 2-2) were built and sent to
Vietnam. Limiting factors such as track gage and
allowable axle-load, restricted by track and bridge load
limits and clearance dimensions, have affected oversea
fleet car dimensions and design capacity. This problem
was solved by the development of the multigage truck
and axle whereby the wheels may be pressed in or out,
to fit the various track gages. This led to the
development of the knockdown fleet-standard-gage cars
(56 1/2 inches) to broad gage (60, 63, and 66 inches)
with a capacity of 40 tons, and narrow-gage cars (36, 39
3/8, and 42 inches) with 30-ton capacity. Both fleets,
the 30and 40-ton, include flatcars, boxcars, gondolas,
and tank cars. Field and depot maintenance repair parts
lists, special tool lists and assembly instructions for this
type of railway rolling stock are contained in technical
manuals of the TM 55-2220-series.

b. Passenger-Type Cars. During World War
II, one oversea train of 10 ambulance cars was shipped
to Europe. These were not passenger type cars. They
were an experimental freight-car type which proved
inadequate Thereafter, throughout the war, all
ambulance service was accomplished with converted
indigenous passenger-type equipment Development of
ambulance train cars for oversea service since has
resulted in the construction of pilot models of one
ambulance car, one personnel car, and one kitchen
dining-storage car.
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Figure 2-1. Railway car (ice), Refrigerator, 56 %-inch gage, 50-ton, 8-wheel,
foreign service.

2-4. House Cars

a. General. A house car is a car with an
enclosed superstructure which has sides, ends, and a
roof, and which is provided with doors, vents, ladders,
and running boards. A house car is built on a
conventional underframe and has conventional running
gear.[ _Figures 2-1 and 2-2 illustrate the exterior of
foreign service refrigerator cars. An interior view is
shown in|figure 2-3

b. Usage. In oversea service, only three types
of house cars will be used: boxcars, refrigerator cars,
and caboose or guard cars. The major characteristics of
these types will be discussed, and only limited coverage
will be given to miscellaneous types.

2-5. Open-Top Cars
a. General. Open-top cars include gondola,

hopper, and ballast cars, but not flatcars. For the
purpose of this manual, gondola and hopper cars, which
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constitute more than 90 percent of open-top types, will
be considered exclusively. All-steel gondola and hopper
cars are of diverse types. Some consist of fixed sides,
ends and bottoms. A 40-ton, high-side gondola is
illustrated in Other types have drop sides
and/ or drop bottoms or, in the case of the hoppers, drop
doors. The design of side and end framing has given
the gondola and hopper car high load capacities, safety,
and durability. The components of these cars, except
for superstructure and an underframe designed for
heavy loads, are almost identical with those of other
cars of equivalent load limits. Drawings showing the
gondola underframe design load capacity are available
from the US Army Mobility Equipment Command, St.
Louis, Missouri 63120.

b. Usage. Drop ends are an asset when it is
necessary to load long material or when the car is used
to transport machinery that extends beyond the end
limits of the car. In gondola cars with drop ends, the
entire end swings inward and
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Figure 2-2. Railway car (mechanical), refrigerator, 39 3/8-inch gage, 40-ton
8-wheel, foreign service.

lies flat on the deck of the car. Locking devices connect
the ends to the fixed sides of the car and are designed
with interlocking features to prevent the spreading of car
sides at corners. Drop door hoppers facilitate the
unloading of such commodities as coal and sand.

2-6. Flatcars

a. General. A flatcar is a freight car with a
wooden or steel floor built over the underframe sills, but
without a superstructure With load capacities ranging
from 40 to 250 tons, flatcars are considered the
workhorses of the railway service. Trucks, draft gear,
couplers, safety appliances, and brake gear are identical
with those of other types of freight-car equipment With
the exception of the US Army 100-ton capacity, heavy-
duty flatcars (shown in fig. 2-5(1)), no flatcars have been
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built for passenger-train service. These flatcars have
steam, air signal, and airbrake trainlines and special
trucks, brake gear, couplers, and draft gear to permit
service in passenger trains.

b. Usage. Modern flatcars decks (or flooring)
usually are laid with heavy wood timbers to facilitate
blocking and bracing of various loads. Flatcars are
particularly suitable for outsize items, long objects such
as poles, steel beams, etc., which may extend over two
or more cars. There are several types of special-
purpose cars built from basic flatcar design The two
most commonly used in CONUS, but not presently in
the military fleet, are the double-deck and triple deck
cars designed specifically for the transport of vehicles
and the flatcars with built-up end walls used primarily for
movement of logs and lumber
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Figure 2-3. Interior view of railway car (ice), refrigerator, 56 Y2-inch gage,
50-ton, 8-wheel, foreign service.

products. Other types include the depressed-center cars
shown in figure 2-5(2), used for moving tall objects
where maximum clearances are required.

2-7. Tank Cars

a. General. Except for their superstructure
(tank) and a modified underframe, tank car components
are similar to those of other types of cars. Tank car
underframes are designed and built without load-bearing
side sills between bolsters. The weight of the tank
superstructure with lading is ‘borne by the center sills,
with the main anchorage and bearing at the bolsters. A
conventional tank car consists of a tank, usually
steel, mounted on a special underframe. Draft 'gear,
couplers, brake gear, and trucks are similar to those of
other cars of the same load design. The ordinary tank
car has a single-compartment tank equipped with dome
safety valves and bottom outlets Other tank cars of the
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conventional type may be equipped with tank baffles or
even with multiple compartment tanks.

b. Usage. Approximately 300 different liquid
or semiliquid commodities are transported in tank cars.
These products include crude oil; fuel oil; lubricating
oils; gasoline; kerosene; alcohols; acids; alkalis; coal-tar
products; chlorine; bleaches; insecticides; fungicides;
animal, vegetable, and fish oils; fruit juices; milk; paint;
varnishes; lacquers; and compressed gases. In addition
to the conventional tank cars, there are special ones
such as those with removable tank units and those with
wooden tanks. These types require anchorage features
different from cars of the conventional single-tank
pattern. As special purpose tank cars have little or no
military application, only conventional tank cars will be
discussed in this manual. The Department of
Transportation  (DOT)  issues regulations and
specifications for tank cars, because flammable and
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Figure 2-4. High-side, fixed-end, 40-ton gondola, domestic service.

explosive commodities are often transported in them.
DOT specifications are combined with specifications of
the Association of American Railroads (AAR) covering
car construction into one set of specifications, which is
published by the DOT.

2-8. Passenger Cars

a. General. The underframe and superstructure
of passenger-type cars . are all steel or some other

metal of equivalent strength. Passenger train-type cars
owned by the Department of Defense have UC, D-22, or

2-5

AB brake equipment modified for

operations.

passenger-train

b. Usage. DOD-owned passenger-type equipment
consists largely of ambulance (hospital) cars, troop
kitchen, and guard cars. Ambulance cars are
strategically located to be used by the Surgeon General,
US Army as required in the movement of sick and
wounded personnel. Guard cars transport Army security
personnel when accompanying classified shipments
over CONUS commercial railroads. Examples of these
passenger-type cars are shown in figures 2-7] and 2-8.
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Figure 2-5(1). A 100-ton heavy-duty flatcar.

Figure 2-5(2). A depressed-center flatcar.
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Figure 2-6. Railway tank car, petroleum, 56 ¥2-inch gage, 10,000-gallon
8-wheel, domestic service.

UMNITED STATES ARMY

Figure 2-7. Army Medical Department ambulance unit car, domestic service.

2-7
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Figure 2-8. US Army guard car.

2-8



TM 55-203

PART TWO

RAILWAY ROLLING STOCK

CHAPTER 3

BASIC COMPONENTS

3-1. General

All railway rolling stock, of whatever type, generally will
include six basic components, i.e., the trucks (wheels),
underframe, draft gear, brake gear, couplers, and
superstructure (body). There are exceptions. Flatcars
generally have no superstructure, and many cars in
oversea areas are equipped only with handbrakes; some
foreign cars, in fact, have no brakes at all. Other cars on
foreign railroads have hook-and-link couplings with a
buffer arrangement in lieu of an automatic coupler with a
draft gear. The various car components are discussed
separately with general and detailed inspection and
maintenance procedures indicated as applicable.

3-2. Trucks

Truck is the term used to designate the wheeled assembly
which, at each end of the car, supports the underframe or
underframe and superstructure of a freight or passenger
car. It may consist -of one, two, or more pairs of wheels.
Many European-type freight cars have only two pairs of
wheels (or bogies), one at each end. On most CONUS
freight equipment, 4-wheel trucks [fig 3-1) are standard.
Heavy-duty flatcars and passenger cars are usually
equipped with 6-wheel trucks. A truck acceptable for
service is flexible enough so that it rides without
interfering with other parts of the car, and its wheels follow
curves in the track without climbing the rails to cause
possible derailment. Essential parts most likely to require
repairs or replacement are readily accessible, and all
truck parts meet prescribed standards. Pedestal-type
trucks and parts are today unusual in general-service
freight equipment, except on trucks with roller bearings.
A passenger car truck assembly is designed to meet all
interlocking and structural requirements, provide proper
flexibility to insure free riding, and have good wheel-
used under passenger cars.
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tracking performance in service. The resemblance of
passenger-car trucks to those of freight cars is limited to
similarity in function. High-speed operations necessitate
a type of truck for passenger cars which includes features
for the ,safety of :passengers in the event of abnormal
accidental impact, swing suspensions with vertical and
lateral snubbing devices, and truck mounted brake
cylinders and brake gear. Car trucks are discussed in
detail in chapter 4.

3-3. Oversea Fleet Truck Parts

The truck parts of the Department of the Army (DA) 40-
ton fleet differ in size from those of the 30-ton fleet.
However, truck parts within each fleet are identical and
interchangeable. For example, depot stocks of oversea
truck side frames, bolsters, bolster springs, dust guards,
journal bearings, wedges, etc., as well as wheels and
axles, are identical -and interchangeable with the parts of
all trucks or cars of equal capacities. The truck frame for
the 40-ton fleet, except for the lightweight side frame and
the chilled cast-iron wheels, which have been modified to
meet operating conditions overseas, is similar to or is a
modification of truck components used on continental
United States (CONUS) railways, and the wear limits and
maintenance practices of CONUS railways are applicable.

3-4. Wheels and Axles

a. Wheels. Car wheels are of three general types:
cast iron, cast steel, and wrought steel. Cast-iron wheels
are no longer used by commercial railroads in CONUS,
but are discussed herein because they are component
parts of the 30-ton and 40-ton oversea military car fleet
and are in service under Army-owned freight cars in
oversea areas. Wrought steel wheels are generally
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Figure 3-1. AAR standard 4-wheel, coil spring, cast bolster car truck.

b. Axles. A car axle is a solid axle with either solid
(friction) bearings or roller bearings. The axle not only
holds the wheels to gage, it also transmits the load from
the Journal bearing to the wheels. The extreme ends of
the axle are known as journals; these are turned to size
and then burnished to a polish. That portion between the
wheel seat and the back journal fillet seats the dust guard
and is therefore known as the dustguard collar. The
wheel seat follows the dustguard collar. The axle
diameter at this point is fixed by regulations covering
standard axle dimensions and condemning limits
(minimum diameters and maximum lengths for which an
axle will be continued in. service). Wheels and axles are
fully discussed in|_paragraph 4-3| through 4-11.
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3-5. Underframe

The underframe is the framework which receives the
buffing and pulling stresses and carries the combined
weight of the car and lading. The underframe consists of
all the framing below the floor, including the sills (center
and side), platforms, bolsters, crossbearers, crossties, end
sills, striking plates, and required safety attachments.
(See chapter 5 for discussion of underframe assemblies,
etc.)

3-6. Draft Gear

The draft gears located at each end of the car connect the
coupler to the underframe. The ends of the draft gear
bear against the shoulders of the draft casting or lugs,
which are riveted or



welded to the center sills. These castings or lugs transmit
to the sills and the remainder of the car the stresses
received from the draft gear. Draft gears cushion the
shocks between cars when they are being coupled or
when speed is suddenly changed. Instead of a shock,
there is a gradually increasing push or pull against the car
structure. These shocks are a result of the so-called run-
in or run-out of slack purposely left in the couplers to
permit a train to be started one car at a time. Original
draft gears were of the spring type. Modern cars,
however, have either the spring type coupled with friction
devices to dampen the recoil that ordinarily accompanies
the release of a compressed spring or the recently
developed rubber-cushion type. (See chapter 6 for more
detailed discussion of draft gears.)

3-7. Couplers, CONUS Cars

The coupler is the device which connects one car to
another, maintains the connection, and disconnects the
cars. The AAR type E coupler is standard on the railroads
of the United States for freight service Although some
cars built before 1933 are still equipped with type D
couplers, the type E coupler has been required on all cars
built since 1933. Two types of coupler shanks are
available, known respectively as the rigid shank and the
swivel-butt shank. The swivel-butt shank permits
horizontal radial action by the coupler with respect to the
longitudinal centerline of the car. This arrangement is an
advantage when coupling on curved track. These
couplers are discussed and illustrated in chapter 7.

3-8. Couplers, Oversea Railway Equipment
With few exceptions, hook-and-link and Willison couplers
set at 41 inches coupler height predominate in oversea

3-3
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areas. The exceptions are those areas such as Korea,
Japan, and China where AAR-type automatic couplers are
used Neither hook-and-link nor Willison couplers transmit
buff directly to the center sill through draft gears. Buff
loads are taken up by two side buffers at coupler height
above the top of the rail. Each buffer is set approximately
35 inches off the longitudinal centerline of the car.
Design loads are fixed for both buffers and the hook and
links of the coupler. This design establishes the
maximum drawbar pull allowed when fixing train
tonnages, and the useful life of the coupler is directly
related to the amount of misuse brought about by
overloading. One of the outstanding characteristics of the
hook-and-link coupler is that the design provides for no
built-in slack between cars. Links are turned tight by
turnbuckles, thus losing all slack. These two coupling
devices are discussed and illustrated in chapter 7 One
illustration, ~ figure  7-6. |depicts the side buffer

arrangement.

3-9. Superstructure

Railway rolling stock superstructures include everything
installed above the floor. As previously noted, flatcars
generally have no superstructures. Certain flatcars used
exclusively for moving logs in commercial service may
have end boards to keep the logs in place The
superstructure, or car body, is built upon the car
underframe. It is designed to fit a particular type of car
and purpose. Typical examples in common use include
box, refrigerator, and tank cars, gondolas and hoppers,
coaches, kitchen and dining cars, ambulance, guard, and
sleeping cars. Superstructures include sides, ends, tops,
roofs, seats, berths, tanks, etc., as applicable to the
purpose of a particular type of car.
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CHAPTER 4

CAR TRUCK MAINTENANCE

Section I. GENERAL

4-1. Types of Trucks

a. General. Car trucks have been generally
described in_paragraph 3-2! There are many different
types, but the same general characteristics are applicable
to all This text is largely limited to the conventional, 4-
wheel, cast bolster, coil spring, side frame freight car

truck discussed in[paragraphs 4-19 through 4-21.

b. Inspection. The inspection, repair, and
maintenance of car trucks is an essential part of railway
operations, as the wheels must roll to move personnel,
equipment, and supplies by rail. Wheel flanges wear
sharp, treads wear thin, and brakeshoes wear out. The
diameter of car wheel journals decreases and the length
increases with service. Car journals wear down until they
are uneven or the journal finish reaches the danger point.
When this occurs, the defective surface must be
smoothed and polished to create a new wearing surface.
This wear and reconditioning eventually will reduce the
journal to an unsafe diameter and length. The length may

also become so great as to make lateral movement of the
bearing and journal excessive for safe operation.

4-2. Maintenance of Truck as a Unit

The body of a car may settle because of the wear of
wheel treads, journals, bearings, and the possible
shortening of the springs resulting from set. This settling
may be of vital importance since the relative height of the
settled car to other coupled cars is disturbed. However, a
car can be brought up to proper level by placing shims or
liners of the required thickness under the truck springs or
by replacing the affected, weak springs. This will raise
the truck bolster and the body of the car. Cars also can
be raised by placing shims in the center plate. This
requires compensating adjustment of side bearings. The
proper height of a car can be established by measuring
the height of the coupler from the rail level. This should
not exceed 34 1/2 inches (center of coupler) on CONUS-
type cars.

Section Il. WHEEL AND AXLE ASSEMBLY

4-3. General

a. Wheel Wear. Friction is the main cause of wear
on car wheels. This friction is developed by the contact of
wheel with rail and by the contact of brakeshoes against
wheel treads in braking Rail or rolling friction causes the
greatest amount of wear, resulting in the development of
hollow spots in the tread next to the flange. These may
be caused by high speeds, heavy loads, or unevenly
jointed track. As noted, the friction of the brakeshoe
causes tread wear, but more important, the heat
generated by brakeshoe application is gradually passed
on to the flange and rim of the wheel. The tread heats
rapidly when the brakes are applied; therefore, the
tendency is for the tread to expand out of proportion to
the rest of the wheel. Since the tread expands and the
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rim and flange resist expansion, cracks may develop in
the plate, rim, or flange because of the stresses they bear
at the time of brakeshoe application. Repeated cooling
and heating of the tread develops and increases the
number of cracks; frequently those cracks may result in
the fracturing or breaking off of sections of the rim or
flange. Wear of the flanges against the outside rail of
curves results in "sharp" flanges which are inherently
dangerous because such a sharp wheel may split a switch
and cause a derailment.

b. Inspection. When the wheels and axles are
removed from a truck for any reason, both wheels and the
axle should be thoroughly examined to ascertain whether
other defects are present and



if such defects are of such nature as to warrant removing
the wheels from the axle for repairs or scrapping as
indicated. When only one wheel is found to be defective,
the wheel set (axle with pair of wheels attached) is
removed. The pair of wheels containing the defective
wheel can be replaced and/or sent to a wheel and axle
shop for repairs. Common wheel defects are discussed
and illustrated in this chapter.

4-4. Removal of Wheel and Axle Assembly

a. Method of Wheel Removal. It is not necessary
to dismantle the truck completely to exchange a pair of
wheels. Correct procedures are listed below.

(1) Disconnect the top brake rod from the
truck live lever.

(2) Jack the car high enough to remove the
truck.

(3) Place safety trestles under the car.

(4) Remove truck center pin and roll the truck

(5) Remove journal packing or lubricating
pads, journal bearing, and wedge from wheels to be
replaced.

out.

(6) Pry side frames out far enough for the
affected wheel and axle to roll clear.

(7) Lift or roll old wheels away and replace
with new pair of wheels and roll into position.

(8) Replace side frame, journal bearings,
wedges, and center pin.

(9) Replace truck under car.

(10) Remove trestles, lower jacks, and
reconnect brake rod to live lever.

(11) Repack journal boxes with fresh packing
or lubricating pads and new oil.

4-5. Wrought and Cast Steel Wheels
a. Description

(1) Wrought steel wheels and cast steel
wheels are used under freight cars as well as other
equipment. Both are made in a number of designs and
compositions and are either heat treated or untreated.
Depending upon the original rim thickness, steel wheels
are classified as multiple-wear, two-wear, or one-wear
wheels. Wrought steel wheels are identified by stamping
on the back face of rim or -hub; cast steel wheels are
identified by marking either stamped on back rim or hub
face or cast on wheel plate. Multiplewear and two-wear
wheels, as indicated by the name, have sufficient rim
thickness to permit machining the tread and flange to new
contours after the wheels have worn to thin flange, high
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flange, etc. One-wear wheels are intended primarily for
one service period.

(2) Wrought steel wheels, untreated and heat
treated are made to AAR Specifications M107. Cast steel
wheels untreated and heat treated are made to AAR
Specifications M-208. Both specifications cover class (U)
untreated and three classes of heat treated wheels (A, B,
and C, designating the carbon content of the steel). Class
A indicates a relatively low carbon steel wheel; class B,
an intermediate carbon steel wheel; and class C, a
relatively high carbon steel wheel. Heat treatment of
wrought steel wheels may be by quenching the rim only or
by quenching the entire wheel; heat treatment of cast
steel wheels is by quenching the rim only. The quenching
is followed by tempering. Rim quenched wheels,
sometimes called rim treated, are identified by stamping
the letter "R" following the class letter (except that the "R"
is omitted on cast steel wheels and wrought steel wheels
for locomotives) and entirely quenched wheels by
stamping the letter "E" following the class letter.

b. Service. The service for which the various
classes of wrought steel and cast steel wheels are
intended is described below:

(1) Class U-general
untreated wheels are satisfactory.

(2) Class A-high-speed service with severe
braking conditions and moderate wheel loads.

3) Class B-high speed service with
moderate braking conditions and heavier brake loads.

(4) Class C-1-service with light braking
conditions and high wheel loads.

(5) Class C-2-Service with heavier braking
conditions where off-tread brakes are employed.

service  where

Note. Class A wheels (lowest carbon range)
are most resistant to thermal cracking. Class C wheels
(highest carbon range) are most resistant to shelling
conditions. The different classes of wheels should not be
mixed under the same car.

c. Types

(1) One-wear wrought steel wheels are of
lighter design than the multiple-wear wheels and are for
use primarily under freight cars, though used to some
extent under passenger train cars.

(2) Multiple-wear steel wheels are used for
locomotives and passenger cars. They may also be used
for freight cars. Wheels intended for use under
locomotives other than steam shall have mill scale
removed before application to axle.



(3) Steel tired wheels are used on steam
locomotives, some electric locomotives, and to a very
limited extent on diesel locomotives and passenger cars.

4-6. Wheel Defects

a. General It is not practical to elaborate on all the
details of the defects that may develop In car wheels. A
general description of the various defects is given below.

b. Thin Flange. The minimum flange thickness for
steel wheels in service is 15/16 inch as determined by
gage applied as shown i

c. Vertical Flange. A wheel is condemnable for
vertical flange when the gage applied as shown in figure
[4-2] contacts the throat side of the flange 1 inch above the
tread.

Figure 4-1. Method of gaging thin flanges, wheel
condemnable.

Figure 4-2. Method of gaging vertical flanges, wheel
condemnable.
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d. High Flange. The maximum flange height for
steel wheels is 1 1/2 inches above the approximate center
of tread as measured by gages as shown i

e. Burnt Rim. If a portion of the flange or rim
breaks off with a coarse fracture and rough granular

surface (fig. 4-4) the wheel was overheated in

manufacture and must be removed from service.

f. Shattered Rim. If a portion of the flange or rim
parts and shows on parting a smooth surface|(fig 4-5), the
wheel must be removed from service.

g. Spread Rim. If the rim widens out for a short
distance on the front face, an internal defect may be
present, and the wheel must be withdrawn from service.
This is shown in Spreading of the rim is
usually accompanied by a flattening of the tread, and the
wheel may or may not have cracks on the tread. This
condition is usually associated with a shattered rim. It is
usually less than 12 inches long and should not be
confused with the uniform curling over of the outer edge
of the rim around the entire wheel. This latter is a
common service condition and is not a defect Figure 4-7]
illustrates a subsurface defect uncovered while the wheel
was being turned to restore tread and flange contour.
Unless these voids or flaky and/or laminated conditions
can be readily turned out (within the safe wear or turning
marks on the wheel), this wheel must be scrapped.

h. Shelled Tread

(1) When pieces of metal break out of the
tread surface in several places more or less continuously
around the rim, the wheel has a shelled tread and must be
removed from service (fig 48).

(2) When excessive shelling occurs in
service, remedial measures should be taken.
Contributing factors include poor track, excessive speed,
excessive load, or the use of wheels of insufficient
hardness.

i. Built-Up Tread. A built-up tread is caused by
metal from the tread or brakeshoe being heated to a
plastic state and then dragged or built-up around the tread
(fia._4-9). Such wheels must be removed from service.

j. Grooved Tread. Wheels which have
circumferential groove or grooves in the tread to a depth
of 1/8 inch or more must be removed from service (fig. 4-
10).
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Figure 4-3. Method of measuring high flange.

k. Out of Round. Wheels which are out of round in
excess of 3/64 inch within an arc of 12 inches or less with
use of the gage as shown in [figure 4-11 Imust be removed
from service. This rule applies only to 33-inch wheels.

. Cracked Hub. Hub failures take the form of
radial cracks, as illustrated in figure 4-12|which shows the

back hub of the wheel. They usually occur during
mounting.

m. Thermal Cracks. Thermal cracks are caused by
intensive brake heating. They occur crosswise on the
tread as shown in[figure 4-13]and may be confined to
tread or flange. In extreme cases, they may go through

the entire tread and into the plate. Thermal cracking is a
serious defect and in any stage of development is cause
for immediate removal of the wheel from service.

n. Cracked or Broken Plate. A wheel with a
cracked plate is condemnable and must be removed from
service. Cracks in the plate develop due to stresses from
service loads and braking. Most plate cracks are
progressive in nature. It is



Figure 4-4. Burnt rim.

important that they be detected in their early stages.
Figure 4-14(1) shows a typical plate crack that has not
extended into the rim section. Figure 4-14(2) shows a
crack from the plate through the rim.

0. Hole in Wheel. Wheels with holes in the plate
or showing evidence of the application of a
torch or electric arc are condemnable and must be
withdrawn from service.

p. Wheels Loose or Out of Gage

(1) Wheels must be removed from service if
they show indications of being loose on the axle. This is
usually indicated by oil on the plate of the wheel,
presumably having seeped through from the journal box.
Loose wheels do not always have indications of oil
seepage on the back plate. It is also important to watch
for evidence of any wheel movement on the axle wheel
seat. Oil on the back plate is sufficient reason for
removing the wheels from a car even though they may
not always be loose.

(2) Wheels in service which have gage
measurement of less than 53 inches or more than 53 3/8
inches must be removed from service. (Seé figure 4-16

for method of gaging wheels.).

4-5

TM 55-203

Shattered rim.

Figure 4-5.

Figure 4-6. Spread rim.

g. Overheated Wheels. Wheels which become
overheated due to stuck or dragging brakes and which
show any one or a combination of the following evidences
of severe overheating must be withdrawn from service.
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Figure 4-7. Subsurface defect found on turning
wheel

(1) Road dirt and oil mixture on front face of
plate and underside of rim, cindered (burnt) to a hard
consistency or burnt away.

(2) A deep "blue" color on the flange, tread,
or front face of rim, any or all of these conditions.

(3) A uniform pattern of "reddish brown" color
covering back face of rim and extending down into plate.
This same coloring may also be present on front face of
rim and plate.

Figure 4-8. Shelled tread.
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Figure 4-9. Built-up tread.
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Figure 4-10. Grooved tread wheel.
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Figure 4-11. Gage for 3/64-inch worn-through spot in chill area. Out-of-round 33-inch wheel.
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Figure 4-12. Cracked hub.
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Figure 4-14(1). Cracked or broken plate.

Figure 4-13. Thermal cracks.

Figure 4-14(2). Crack extending through the rim.
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Figure 4-15. Crack originating from hole burned in wheel.

4———————WHEELS ARE QUT CF GAGE IF THIS DIMENSN')N—1
s

IS LESS THAN 33 INCHES M
EXCEEDS 53-3/8 INCHES

Figure 4-16. Method of gaging wheels.
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Section lll. AXLES AND JOURNALS

4-7. Axles

a. The standards for axle design and dimensions are
based on load ratings, which in turn are fixed by journal

size| Figure 4-1f shows the limits of wear and the new

dimensions for plain bearing freight-car axles, and figure

4-18 the same data for passenger-car axles. When new
passenger-car axles are used on new cars in passenger
car service, the load rating of the individual axles should
be as shown in Wheels and axles are
selected in accordance with the tables shown in figure 4-
19.

Table 4-1. Axleload Ratings

AAR axle designation Size of journal Load in pounds each axle is Maximum weight on rallcar
m inches designed to carry and load, four-wheel trucks,
in pounds
A 833/4 X1 16,000 66,000
B 41/4 X 8 24,000 103,000
C . X9 33,500 142,000
D 51/2 X 10 42,000 177,000
E 6 X 11 52,600 220,000
F ___ 61/2 X 12 63,000 263,000
G 7 X 12 76,000 315,000
A B
1 f
C N - '
| ] ¥ )
O OVERALL
ROAD SERVICE LIMITS SHOP LIMITS DIMENSIONS NEW
REQUIRING TME REMOVAL OF NOTE 1."OVERSIZE” -
AXLE FROM SERVICE AXLES MUST NOT BE APPLIED LARGER rnm'sfoo;:"sﬁo:?: :aigva
UNDER FOREIGN EQUIPMENTIF SION “I"
NQT WITHIN THE FOLLOWING NOTE 2 DIMENSION 0" MAY BE 1/8"
CLASSIF{YOURNAL WHEN WHEN LESS I'L%TT%R WHEN LESS TER ThAN
CATION | SIZE REACHED THAN THAM - THAN
OF AXLE
A 8 G | I K 8 AiGI|TI|K]|A B G I |K 0]
INCHES | IN. | INS | iNs | INs [ INS | InNS INS | INS| WNS. | INS. | INS | INS ] INS | INS | INS. |FT. INS
1 3 [l
B | 44x8 ,3_ 8 |33 |65 ot | e | L [3L[ek[4l] 2| e [al (63 [43 |70}
C_|5x9 g o |4 |63 [5% 9.? slagledlsi| 3 |9 s [7 [s8[72f
D [séx0 | @& |ofs|s [7& |53 | 108 [ [sk [7A|s%| § |0 |5k |72 |5§ |74t
E_|exil nglsz (8 [6g| n® [5/5§]e |ef| § |1 |6 |of |6k |7°63
F|ejxi2 12 |6 |8y |63 | 12§ | § |ef [8f |63 | § |12 |6} |83 [73 [7*8%°
G [7x12 | & [12@ (6% [94 [78] 12h [ s [68 [0 (78] & [12 |7 |9k |8 |78}

(Figure 2A.3 PB-AAR Wheel Manual)

Figure 4-17. New and limiting dimensions for plain bearing freight-car axles.

b. Common Defects. Cited below are short, general
descriptions of various common axle and journal defects
and recommended practices.

(1) Cut or burnt journal. A depression, continue-out
streak, or an injury to the surface of the metal of wheel
seats or journals, such as cut journal, must not be
removed except by a machine cut in a lathe. Such a
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defeat, if allowed to remain, may cause a broken axle or
a hot journal.

(2) Bent axle. All secondhand dismounted axles
should be checked in the lathe or between centers for
rotundity, concentricity, and taper of



1

TM 55-203

®

]

l
-

o OVERALL

A ThE FEHETAL S NOTE 1| "W ERRIEE AXLEEMAY BE 1/8"
ST NOT BE APPLIED .
REO‘::L:GF;,O'EMRSE&%‘@E.OF :::5:5::65'? SERBVIGE OR LARGER THAN SHOWN UNDER DIMEN-
UNDER FOREIGN EQUIPMENTIF SION “I". .
WITHIN THE FOLLOWING NOTE 2. DIMENSION “0" MAY BE 1/8"
. MITS. REATER THAN WN W.
ICLASSIFH JOURNAL WHEN WHEN LESS IF GREATER | WHEN LESS THAN
CATION| SIZE REACHED THAN THAN
oF axt alsle|r|k| B8 |Aa|lc|T|xk|a]|B|G|I|K]| O
INCHES IN. INS. INS | INS.| INS. INS. INS.| INS | INS | INS. | INS. | INS IN’f. INS. | INS. |FT. INS.
A (33x7 [ A |78 (33 st (a2 | 7& [ 433 [544h| 8 | 7 |33 |58 |43 |6'1g
B |aixe | 4 |82 [3F[et (4l | o [ 1135 [6k|4t] 3 | 8 |44 |68 4;1L 7*0L
C |s5x9 | & |93 |45 |63 (55| o4 | 4|48 |ed|st| 2 | 9|5 |7 |s& [7*2%
D |5ixi0 | & |10 |5 |75 |53 | 10k | + |55 |7%|5%| 3 | o |5F |7& [s§ |74
E |exn | 5 |ullsi e [6f| nd | 5 (58] |6 i i |le |8} ei 7°63
F |etxiz | & |12 ]e [ef [63 [ 125 | 4 |65 [82 |63 § |12 |6% |8% {65 | 783

NOTE.—This table does not apply to other axles used in passenger equipment cars which appear_ip Figure 2A.1PB.
Figure 2A.2 PB-AAR Wheel Manual)

New and Limiting Dimensions for Raised Wheel Seat (Standard 1940 Design) Plain Bearing
Passenger Car Axles

Figure 4-13. New and limiting dimensions for plain bearing passenger-car axles.

wheel seats and journals. If an axle is found to be bent,
it should be scrapped unless the journals and wheel
seats can be trued up within, the specified limits. A
practice sometimes followed is to leave a chalk witness
mark around the wheel seats to show that the axle has
been checked in the lathe.

(3) Broken axle. Circumferential laps or seams in
any portion of the axle are likely to cause trouble. A
broken axle or one with a broken end collar must be
scrapped.

(4) Back journal fillet. To standardize lathe tools
and simplify shop practices, journal fillets normally are
turned to the standard radii for new axles. The rules,
however, permit the use of secondhand axles with
minimum back fillet radius of 1/8 inch for C and larger
axles which can be gaged with the wheel-defect gage.
This minimum radius should be employed only when
axles can, be reapplied without refinishing or when
restoring the fillets to standard radii would cause the
journal to be scrapped for a deficiency in length or
diameter.

(5) Journal length worn to limit. The length of worn
journals should be measured from a ,point 1/4 inch

4-13

above the journal surface on the face of the end collar
to a point 1/8 inch below the dust-guard seat on the back
fillet, as shown in Any gage which
measures the length of journals in accordance with this
method can be used[_Figure 4-2l1 illustrates the type of
gage used on railroads throughout the United States.

(6) Collar worn to limit. Limits of wear will conform
to those shown in figure 4-18.

(7) Journal diameter worn below limits.
wear will conform to those shown in figure 4-18.

(8) Wheel seat below limit. Limits of wear will
conform to those shown in figure 4-18.

(9) Journal length worn to limit. Axles usually are
scrapped because the journals have reached the
condemning length rather than because the journal or
wheel seats have reached the condemning diameter. In
theaters of operations where axles may be in short
supply, a light 1/8-inch cut off the diameter of the journal
will remove average scores or cuts in the fillets or
restore worn fillets without lengthening the journal
appreciably or reducing the thickness of the end collar.

Limits of
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CLASS OF AXLE A

B C D E F

Journal dimensions, mew 3 3/4x7"

4 1/6x8"

5x9" 5 1/2xiot 6x11" 6 1/2x12"

Load in pounds each axle is designed

Lo carry 15,000

24,000

32,000 40,000 50,000 60,000

Nominal capacity of car based on four-

wheel trucks 40,000

60,000

80,000 | 100,000 140,000 200,000

Maximum weight on rail of car and load

based on four-wheel trucks 66,000

103,000

142,000 | 177,000 220,000 263,000

1. New axles should be applied in
second-hand wheels, the axle
wheel-seats to be turned to a
finished diameter of approxi-

mately 5 3/16"

5 13/16"

6 9/16" | 7 1/1s8" 7 11/16" 8 3/16"

2. When new axles must be applied in
new wheels, the axle wheel seats
should be turned to a compromise

diameter of 5 1/8"

5 3/4"

6 1/2" " 7 5/8" g 1/8"

3. When the bore of usable old wheels
has reached the maximum diameter
shown in Item 1, above, they may
be reapplied to "Oversized" axles
with wheel seats turned to a fin-

ished diameter not more than 5 1/4"

5 7/8"

6 5/8" 7.1/8" 7 3/4" 8 1/4"

4, The wheel seats of old axles may
be turned to a minimum finished
diameter of

4 7/8"

5 1/2"

6 1/4" 6 3/4" 7 3/8" 7.7/8"

Figure 4-19. Economical selection of wheels and axles.
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CORRECT MEASURE

CONTOUR OF WORN JOURNAL

Figure 4-20. Length of worn journal.

4-8. Journal Box and Assembly

a. General. The journal box contains the bearing and
wedge assembly, the axle journal, and necessary waste
packing or lubricating pads and lubricant The
journal -box dust guard ,and plug are inserted in a
vertical slot in the back end of the box. The plug
provides a close fit with the turned axle dust-guard seat
to prevent cinders, dirt, or moisture from entering the
box from the back) a condition that might otherwise

increase wear on the journal or bearing and possibly
eventually cause a hot journal. The dust guard is

4-14

inserted in place before the journal box is fitted over the
journal.

b. Bearing. The journal bearing serves the same
purpose as all other bearings. Its distinguishing feature
is its unusual top bearing function in contrast to the
usual lower or all-round bearing so often encountered in
machine construction. If affords a tough, solid wearing
surface at the point of contact, where the weight of the
car is transferred to the journal. Since it is necessary to
replace these bearings frequently, they are designed to
be removed easily. They are
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Figure 4-21. Gage to be used in measuring length of worn journals on class
A to F axles, inclusive.
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Figure 4-22. Typical journal box assembly.

built to meet specifications and are fabricated of either
bronze or a .special iron. They are also provided with a
babbitt metal lining, which is poured cast to face the
bearing back and become an integral part of it. This
combination of metals has long been considered the
best for solid-bearing construction. The babbit is soft,
although tough and durable, and provides a highly
efficient bearing surface. The iron or bronze backing in
turn gives support and tends to dissipate the heat
generated by transferring it to the box top.

c. Wedge. The wedge, a companion part of the
bearing assembly, is provided to furnish limited rocker
anchorage for the bearing It also serves to distribute the
weight of the car equally over the wear surface of the
bearing because of its rocker-bearing contour. The
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wedge is held in place by projections provided for this
purpose in the cast-steel journal box top The lugs are
released when the journal box is jacked up a few inches.

d. Journal Box. The journal box packing contained in
the journal box bottom is an important part of the
bearing assembly Whether it consists of commercial
spring-type lubricating pads or cotton and/or wool waste,
when packed in the prescribed manner, it acts as a wick
and feeds lubricant to the bearing. The use of waste
packing has been discontinued on most commercial
railroads in the continental United States (CONUS),
present practice being to use AAR-approved lubricator
pads. There is increasing use of the roller bearing
journals for freight service also. Most Department of the
Army (DA)-owned rolling stock overseas has the waste-
type journals. Details concerning proper packing of
journal boxes are contained in paragraphs 4-12 through
4-18.

e. Box Lid. The journal box lid closes the front of the
journal box and keeps out dust, dirt, and other foreign
matter detrimental to the operation of the journal
bearing. Although the lid is hung so that it will remain
closed during movement of the car, it is made to open
easily for servicing and inspection. The lid is hinged
from the top of the box and is spring-loaded to insure
tight closure. An attachment is provided to keep the lid
open when servicing operations are in progress. On
oversea cars, bolt-locked journal box lids are
standardized to minimize pilferage of waste and brass
journal bearings.

f. Roller Bearings. These are being used to a great
extent worldwide for both passenger and freight cars.
They require relatively little maintenance attention
beyond periodic relubrication. Additional advantages
are almost total elimination




of "hot-box" problems, better riding qualities for the car,
and lessened wheel and truck wear. Roller bearings are
manufactured by various commercial concerns in
CONUS of two general types-cylindrical and tapered
hard steel bearings fitted snugly to the axle journal. The
tapered bearing is illustrated in figure 4-23(1). The
component parts of another bearing are shown in figures
4-23(2) and 4-23(3).

4-9, Causes of Hotboxes

a. Waste Grab. Threads or particles of waste
between the bearing and the journal act as an oil wipe
and cause a dry spot. Waste grab may be caused by
loose threads and lint wedging (a waste grab) between
the bearing and journal. Loose threads must be tucked
under, and packing must be free from lint. Wedging is
most likely when a standard size bearing is applied to a
minimum size journal or one which is worn close to the
limit. Packing which is rolled up on one side of the box
is an invitation to waste grab. Rough handling in yards
or severe buffing shocks in trains may cause
displacement of the bearing on the journal for an instant,
long enough for bits of waste to get under the bearing.
The method of detecting waste grab is to feel along the
edge of the bearing with the waste grab hook [(fig 4-24).

Figure 4-23(1). Tapered roller bearing.

4-16

TM 55-203

b. Dry or Misplaced Packing. If the packing has
settled away from the journal for any portion of its length
or if the back roll is not in contact with the journal fillet, a
dry spot develops and overheating results. The
accepted method of 'detecting misplaced packling is
examination with the standard packing iron or packing
hook Dry packing is corrected by adding free
oil. However, too much oil makes the packing soggy
and causes thread and lint to stick to a cold journal.

c. Loose or Overrun Lining. If the bearing lining is
overrun, it interferes with the proper oil circulation and
prevents oil from following the journal into the load-
bearing area. Loose or overrun lining can be detected
with the lining or waste grab hook when checking for
waste grab.

d. Water in Packing. In freezing weather, water
freezes in the waste threads and shuts off the capillary
action which carries oil to the journal. It may cause the
packing to adhere to the journal and become badly
misplaced. Water also gets under the oil when it does
not freeze and displaces oil from the back of the box
through the dust-guard well. Loose or poorly fitting lids
admit snow and cause water trouble.

e. Dripping Brine. Brine dripping from refrigerator
cars causes trouble if it enters the journal box. It is
corrosive and can cause rough spots on journals.

f. Flat or Rough Wheels. Flat or rough wheels cause
a pounding which settles the packing away from the
journal and breaks the oil film under the bearing.

g. Overloaded Cars. Common causes of hotboxes
are overloaded cars, or cars having misplaced or shifted
lading which increases the load on one or more journal
boxes.

h. Defective Trucks. Trucks which are out of square
or which do not swivel freely owing to binding of side
bearings or dry center plates may contribute to
overheated bearings.

i. Axles. Bent axles may cause hotboxes. If an axle
is bent between wheels, the wheel tread will show
uneven wear. Bearings on bent axles will also show
tapered wear, and if allowed to continue in service may
become badly damaged by overheating. The bearing
on the other end of the axle should be examined as a
precaution if a bent axle is suspected.

j- Truck Bolster Springs and Snubbing Devices.
Defective or improperly applied coil springs and
snubbing devices may result in hotboxes.
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Figure 4-23(2). Heavy duty bearing assembly, application parts, exploded view.

4-10. Journal Care

Overheating (hotboxes) causes the oil in the journal box
to carbonize or burn. After the oil in the packing has
burned, the remaining black residue sticks to the journal
bearing and scratches or cuts the journal, which is
relatively soft when hot. A "rough" journal can be
detected by feel, either by using the tips of the fingers,
or preferably by using the pointed end of a waste grab
hook . It will also be very dry. When a journal
becomes scarred, it is unsafe for further service and that
pair of wheels will be replaced.

4-11. Journal Bearings

a. General. Like the journal, the main cause of
journal bearing failure can be traced to the lack of
lubrication Bearing damage will occur when there is not
enough oil on the journal to overcome the effects of
friction developed between the journal and bearing,
whether babbitt lined brass or steel roller bearing If one
end of the bearing is excessively worn, the journal
should be examined for tapering. Tapering is caused by

4-17

uneven weight distribution plus faulty lubrication. Wear
marks will indicate whether the journal will become
tapered or not.

b. Renewal Precautions. In the process of changing
wheels and/or applying new journal bearings to car
wheels, the following precautions will be observed.

(1) The surface of the journal should be smooth and
thoroughly clean before the bearing is applied. Abrasive
paper or cloth should not be used on or about axle
journals under cars. Journal surfaces should not be
wiped with waste.

(2) Plain journal bearings should be clean and
smooth before application. Do not use abrasive paper
or cloth for removing irregularities If necessary use a
half-round file or scraper.

(3) Apply a thin coat or car oil to the lining before
applying a bearing. Never wipe the lining or journal with
waste.
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Nomenclature

SEAL WEAR RING SEAL WEAR RING
SEAL SEAL
AXLE END CAP——— BACKING RING
LOCKING PLATE VENT FITTING
CAP SCREW ——
LUBRICANT FITTING
PIPE PLUG ~’
H N
1 N T

~
4 e
4
OUTER CONE & ROLLER ASSEMBLY INNER CONE & ROLLER ASSEMBLY
BEARING CUP (DOUBLE) COME SPACER

Figure 4-23(3). Nomenclature, heavy-duty bearing assembly.

(4) Renew journal bearings when: walls.

(a) Back lug is broken or cracked. (g) Lining is loose or broken out.

(b) Worn 1/4 inch or more lengthwise at either (h) Lining is pulled in journal contact area
end. (indicated by wear pattern).

(c) Combined wear lengthwise is 3/8 inch or (i) Wheels and axles are changed (2 bearings for
more. each set of wheels).

(d) Lug worn to a depth 1/8 inch or more in area () Missing.
which is over 50 percent of contact face. c. Method of Removal. To remove a journal bearing

(e) Combined wear, on both sides of lug the journal packing should first be removed

extension is 1/4 inch or more at any location.

() Lining is worn through to brass at any location
3/8 inch or more above the lower edge of brass side
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Figure 4-24. Packing iron and waste grab hook.

moved from the journal box. Suitable size journal jacks
should be placed under both journal boxes The one at
the opposite end from which the bearing is to be
removed will merely be raised to contact the bottom of
the journal box to counterbalance and minimize the
jacking action In the other end. If only one jack is
available, the wheel may be blocked by suitable size
blocks placed between wheel tread and car frame. Jack
under journal box from which the bearing is to be
removed will be raised until the wedge over the bearing
will slide free. The wedge and then the bearing will be
carefully removed by using packing hooks. Car
repairmen or inspectors will not insert their fingers or
hands between the wedge, journal, or journal box top.
Reverse procedure will be used for placing new bearing.
It will be placed part way in the box by hand, pushed
over the journal collar into place with a packing hook,
wedge inserted in the same manner, jacks lowered and
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removed, and journal box packing replaced.

d. Handling. Journal bearings, whether new, relined,
or broached, should be handled with the same care and
attention as finished machine parts. The lining is
relatively soft and easily damaged by abrasion or
impact. Railway car repairmen and supply personnel
handling the journal bearings will be guided by the
following general policies.

(1) Bearings with loose, thin, or spread lining, but
within dimensional limits of standard specifications, may
be reclaimed by relining.

(2) If journal bearings removed in wheel changes or
taken from dismantled cars are within dimensional
limits, they may be reclaimed by boring or broaching,
provided that not less than 1/8



inch of lining metal remains. Such bearings should be
tested for loose lining after broaching. This is done by
standing the bearing on end and tapping it with a
hammer If the lining is tight, the bearing will have a
clear, metallic ring Journal bearings should be selected
for broaching by proper inspecting and by use of
appropriate gages.

(3) Bearings with lining melted off from overheating
in service should not be relined.

(4) When wheels are removed to be turned and
when it is feasible to do so, it is good practice to return
bearings to service with the same journals, provided
they are within dimensional limits and linings are tight.

(5) Bearings should not be thrown or dropped or
allowed to lie around mixed with other material.

(6) In transit and in storage, bearings should be
stowed or stacked to avoid damage to lining. An
approved method of stacking bearings is shown in[figure]
4-25. Bearings may also be stacked in layers with wood
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or scrap sheet metal between layers.

e. Journal Bearing Wedges. New wedges should
conform to the dimensional limits of current regulations.
Each wedge should be checked out of the bearing and
should seat properly on the crown, without pinching the
sides or resting on the lugs. If the front surface of the
wedge is bent down, it will not engage the lugs in the
box. Sometimes wedges are too narrow for the bearing;
this will tend to pinch the journal and may ,cause a
hotbox. If the wedge is flat on top, it cannot rock with
the rotation of the axle as intended. The weight will be
unevenly distributed over the bearing, and too much
weight in one place will cause sufficient friction to make
the journal run hot. If the wedge exhibits a bright ridge
over its entire length on top, it is reasonably sure that
the wedge is not rocking, but is bearing rigidly against
the top of the journal box. The following general rules

apply:
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Figure 4-25. Recommended method of stacking journal bearings.

4-20



(1) Wedges cracked, distorted, or broken should
not be reapplied.

(2) Wedges flat on top for a length exceeding the
original diameter of the journal should not be reapplied.
Wear limits are indicated in the following table.

Table 4-2. Journal Wear Limits
Normal journal size (in.) Wear limit flat-
lengthwise (in.)

AT/ X8 e 31/4
5X9 i, 4
512X 10 i 41/2
BX L o, 5
BL2X12 v 65 1/2
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(3) Wedges having the overall length reduced more
than three-sixteenths of an inch at contact surfaces
should not be reapplied.

(4) If bottom of bearing surface of wedge is uneven
to the extent of 1/64 of an inch, as determined by a
straightedge or suitable gage, wedge must be removed
from service.

f. Dust Guards. Whenever wheels are changed, the
dust guards also should be renewed.

Section IV. JOURNAL BOX LUBRICATION

4-12. Journal Packing

a. General. Lubrication failures which result in
overheated journal bearings (hotboxes) cause serious
delay in railway operations. Trains are delayed because
of the necessity of attending to, or setting out cars with
hotboxes. This results in delays and interference with
other train movements. Hotboxes not detected in time
may result in journals burning off and consequent
derailments. Car journals may be packed with oil-
soaked waste [fig_4-26) or AAR-approved mechanical
lubricating devices These devices consist of
oil-soaked pads held against car journals be retainer
springs. AAR Interchange Rules, applicable In CONUS,
state that "-journal lubricating devices, AAR-approved
types, conditionally approved types, or types authorized
for limited test application are required on all cars
having plain bearings in interchange.”

b. Packing Adjustment. Journal packing may appear
in good condition on first examination; however, car
inspectors should make a thorough Inspection by use of
the packing hook (para 4-9a). The packing hook should
be pushed under lone side of the Journal as far as it will
go, and out-of-place packing turned and adjusted to
provide a new bearing surface. When packing is left too
long without this adjustment, the part that bears on the
journal becomes glazed as the turning journal presses
against it. Dust and dirt tend to accumulate at this point
and contribute to journal wear. These conditions reduce
or stop the oil flow to the journal and may cause it to
become overheated, i.e., a hotbox.

4-13. Inspection of Journal Packing

a. General. When inspection reveals any of the
following conditions, action will be taken as indicated
below.
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(1) If the journal packing is dirty or mixed with
grease, the box should be repacked.

(2) Journal boxes containing excessive amounts -of
snow, ice, or water should be repacked. Particular
attention should be given to all boxes located under
drains of ice bunkers or refrigerator cars. When found
to contain drippings, the boxes should be repacked.

(3) Journal boxes that have been in high water
should be cleaned and repacked as soon as practicable;
careful examination must be made.

for corroded or pitted journals.

b. Reoiling. If packing shows dry along the -top after
having been reset or if there is less than 1/2 inch of oil
in the bottom of box, oil should ,be added, starting at the
back of the box and working the oil can spout forward
along both sides of the journal. If the direction of car
movement is known, oil should be added on the rising
side of the journal only. The box lid must close
properly, and there must be no loose threads of packing
hanging outside. If it is necessary In cold weather to
add cutback or thinner oil, hot car oil or thin oil having a
flashpoint of 300° F. or above may be used The use of
kerosene oil or any oil with a flashpoint below 300° F. is
prohibited.

4-14. Preparation and Handling of Packing Materials

a. Packing must consist of all new, all renovated, or a
blended mixture of new and renovated waste or
lubricating pads as determined by the requirements of
the service for which it is to be used.

b. The waste should be loosened and shaken out
thoroughly and then placed in a saturating vat. The
waste should be completely submerged 'in oil
(temperature of the oil not less than 70° F.) for a period

of not less than 48 hours to insure
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LOOSE WASTE SHALL BE MATTED TOGETHER INTO ROLLS, NUMBER
OF ROLLS PER BOX OPTIONAL LAST ROLL APPLIED SHOULD BE
LARGE ENOUGH TO FILL OUT WITHOUT USIN6 SMALLER PIEGE.

WHEN APPLYING ROLLS, ALL LOOSE ENDS TO BE TUCKED UNDER.

Figure 4-26. Method of packing journal boxes.
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Figure 4-27. Typical lubricator pad.

thorough saturation of the threads. To remove the
excess oil, it should be drained on a rack until the
packing is resilient or elastic. Oil should not drip from
drained packing when lifted from the drain rack, but oil
should flow from drained packing squeezed in the hand.

c. When prepared packing is shipped, drums or
containers capable of excluding water, dust, and foreign
matter should be used. When such containers are used
for return shipments of old packing, they should be
thoroughly cleaned before being refilled.

d. Prepared packing stored in shipping containers
awaiting use should be protected with tight-fitting lids to
prevent contamination.

e. Prepared packing in tanks, vats, or other
containers should be turned over or the accumulated oil
in the bottom drawn off and poured over the top at least
once in each 4 hours during working hours.

4-15. Preparation for Packing Journal Boxes

a. Before packing a journal box, the interior, including
the journal, bearing, and wedge, must be thoroughly
cleaned. The front of the box, which may come in
contact with the packing being applied, and the inside of
the lid must also be cleaned.

b. When applying new boxes or reapplying boxes, the
dust-guard well should also be cleaned as above.

c. Boxes should be inspected for cracks which might
cause oil leakage.

d. Journal box rear seals or close-fitting dust guards,
dust-guard plugs, and box lids complying with
specifications should be applied.
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4-16. Packing Journal Boxes (Waste)

a. All reclaimable packing removed from journal
boxes should be pulled directly into containers, avoiding
contact with the ground or any other place where it may
pick up dirt. Large, loose pieces of lining, grease, or
foreign matter should be removed. The packing should
then be taken promptly to the waste plant or the central
shipping point. It should be kept under cover to protect
it from weather, dust, or dirt, and to exclude water.
Removed packing must not be reused until it has been
renovated. When reclaimed packing is insufficient for
requirements, new waste should be added and
thoroughly blended to form a uniform mixture.

b. Back rolls consisting of light-twisted prepared

packing with ends turned under, or of suitable size to fill
the space between the journal and the journal box,
should be inserted and worked back under the journal to
the extreme back of the box as shown in the top row of
The length of the roll should suit the
diameter of the journal, and the ends must be
approximately 1 Inch below the centerline of the journal.
The roll must be well up against the journal so as to
properly lubricate the journal fillet and to keep out dust
and dirt Rolls tied with twine should not be used.

c. Sufficient packing is applied in one piece (B, fig 4-
26) or in rolls (A, ffig 4-26)| to firmly fill the space under
the journal and to bear evenly along the length of the
journal to prevent settling away. Care must be taken to
have the 'packing bear evenly along the full length of
the lower side of the journal. Boxes equipped with a
spring-type packing retainer device must have packing
at front, finished off, straight down from the inside face
of the journal collar (C, Boxes not equipped
with a packing retainer device must have packing at the
front finished off on a downward Incline (C-1, fig 4- 26).

d. For the one-piece or bulk method, after the back
roll has been applied, with the packing bucket directly
under the box, the packing is placed across the full
width of the mouth of the journal box and the strands
allowed to hang outside. More packing must always be
added before the hanging strands are placed inside the
box This has the effect of binding all of the body of the
packing together The top of the packing along the sides
must be approximately 1 inch below the centerline of the
journal.



e. For the roll method, lightly twisted rolls of prepared
packing with the ends turned under, or suitable size to
fill the space between journal and journal box, are used
to fill up the box as shown in the bottom row of figure 4-
26. The back roll (1) and the additional rolls marked (2),
(3), and (4) are prepared and inserted In the same
manner from the back roll to the inner or back face of
the journal collar. No loose ends of threads should
protrude at sides or ends, and any loose ends or threads
should be carefully tucked under the sides of the
packing. The number of rolls per box is optional. When
the box has been serviced the level of packing on each
side should be approximately 1 inch below the
centerline of the journal. Packing should be added or
removed if necessary to produce this condition.

f. Oil should be added to such boxes as do not
appear to contain sufficient oil after packing. There
should be approximately 1 inch of oil in the bottom of
the box in front of the journal collar. Too much oil
causes soggy packing and results in oil being thrown out
of back of the box. Lubrication is adequate if oil shows
between the fingers when a handful of waste is
squeezed.

g. Journal boxes equipped with approved spring-type
packing retainer devices should be packed more firmly
than those without such devices to insure that both
packing and retainer will stay in proper position.

4-17. Packing Journal Boxes (Lubricator Pads)

a. General. All oil waste packing or damaged or worn
lubricator devices will be removed from the journal box.
Journal bearings and journal box will be cleaned and
inspected as prescribed in[paragraph 4-15.1 Apply
journal lubricator in accordance with manufacturer's
instructions provided in each lubricator shipping
container. Rail- way car oil (VV-L822) will be used to
saturate the pad and for subsequent replenishing.
When necessary to replace all lubricating devices in a
car at the same time, all devices applied must be of the

same kind. Refer to the current issue of the AAR
Interchange Rules for complete listing of AAR
"approved,” "conditionally approved,” and "approved for
test."

b. Typical Pads[ _Figure 4-27 depicts a typical
lubricating pad, constructed of chenilled cotton fabric.
Lubrication is provided by wicking action. It has one
continuous pull strap extending out at each end fitted
with brass grommets for ease of adjustment and
removal from box. Only those types of lubricating pads
which have been conditionally approved, finally
approved, or approved by the AAR for limited test
periods are authorized for installation in any car journal
which is in interchange service. DA policy is to convert
all car journal box packing to the lubricator pad type on
military-owned cars, even though the cars are used
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interpost or interplant only, and are not offered to any
commercial railroad in interchange. Initial application of
these lubricating pads is to be made in accordance with
instructions of the manufacturer.

c. Inspection. Inspection of journal boxes equipped
with lubricating devices consists of visual examination to
see that the lubricator, journal bearing, and wedge are in
good condition and in their proper places and that the
box is not overheating. No servicing or setting up with a
packing iron is required unless the lubricator is shifted in
the box, in which case it should be adjusted to the
proper position. Journal box packing (waste) will not be
used with these devices.

d. Cause for Renewal. Journal lubricating devices
will be considered as defective and requiring renewal
when:

(1) There is any noncontact with journal.
(2) There is any scorched or burnt area.

(3) There is any glazing of the surface which
contacts the journal.

(4) Top, front, back, or side is torn for more than
1/2 its length.

(5) Fabric is deteriorated or decayed.
(6) Exposed core or metal part is contacting journal.
(7) Missing.

(8) Removed on account of change of wheels and
axle.

(9)

lubricators.

(10) Journal boxes receive periodic lubrication
attention (para 4-19).

(11) AAR approval has been withdrawn (para 419).

Journal box repairs require removal of

(12) When involved with a hotbox requiring renewal
of journal bearing.

4-18.
Boxes

Periodic Attention-Plain Bearing Journal

a. Overdated when Equipped with AAR Approved,
Conditionally ~ Approved or Approved for Test
Lubricators.

(1) Stenciled with numeral "30" adjacent to repack
stenciling information.

(a) After expiration for 30 months.

(b) After expiration of 29 months when car is on
repair track.



(c) Between 24 and 29 months when car has a
change of wheels or truck repairs requiring removal of
lubricators in one-half of the boxes on car.

(2) Not stenciled with numeral "30."
(a) After expiration of 24 months.

(b) After expiration of 13 months when car is on
the repair track.

(c) Between 18 and 23 months when car has a
change of wheels or truck repairs requiring removal of
lubricators in one-half of the boxes on car.

Note. Cars under authorized test for repack period
must be repacked at expiration of such period and all test
stenciling removed. However, where conditions In (c)
above prevail, they will have priority over test period.
Expiration of time limits is defined as after the date of
month stenciled on car.

b. Attention at Any Time.

(1) When stenciled for type of lubricators that are
not approved, conditionally approved, or approved for
test per AAR Interchange Rules, regardless of type of
lubricators in boxes.

(2) When equipped with waste packing.

(3) When stenciling is missing, incorrect, or
indistinct.
(4) When not stenciled for any kind (name) of

lubricating device.
(5) When boxes have been submerged.

(6) When car is on repair track and all lubricators

are defective [para 4-17¢).
c. Correct Repairs.

(1) Remove journal bearings, wedges, and
lubricators or waste packing Thoroughly clean boxes,
including inside of lid and front of box that could come in
contact with lubricator when being applied Do not use
waste for cleaning purposes.

Section V. TRUCK SIDE FRAME,

4-19. Truck Side Frame

a. General. The truck side frame is the trussed cast-
steel frame of the truck assembly on the outside of the
truck wheels, which extends from one axle to the other
[fig 4-28). The journal boxes, except for lids, the brake-
rig lugs for hanger-type brake beams, and the guide
slots for hanger-less-type brake beams are cast integral
with the side frame proper. These journal boxes are
designed to seat the top bearing wedge and bearing
assembly, provide a rear slot for the dust guard and
plug, and retain lubricating pads and lubricant for journal
and bearings. When the roadbed is not in good
condition, especially around curves, the truck side
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(2) Examine journal bearings, wedges, journal stops
and box lid seals, renew if defective.

(3) Renew dust guard plugs when missing or
defective and apply sealer material on top of plug.

(4) Secure wooden dust guard plugs (when used)
with a device to lock the plug In place.

(5) Renew defective rear seals only when truck is
dismantled for any reason.

(6) Apply new lubricators only, in accordance with
manufacturer's instructions furnished in each lubricator
shipping container. Prior to installation saturate the
lubricator in railway car oil If any free oil is visible in
bottom of box after lubricator has settled, no further
oiling is necessary. If there is no indication of free oil,
add oil until approximately 3/8 inch of oil is visible in
bottom of box.

(7) Scrape off old stencil and paint over with quick-
drying black paint.

(8) Apply stencil (similar to that shown in figure 8-
19 for airbrake testing) as follows:

(& Show place, month, day, and year of
repacking.
(b)  Show railroad, military, or private line

reporting marks.
(c) Show symbol for repack "RPKD."

(d) Use same shop or station initial as used for
airbrake stencil (fig._8-19).

(e) Show name of lubricator applied.

()  Stencil numeral "30" adjacent to repack
stenciling data when car is equipped with sealed and
stabilized journal box assemblies.

(g) Stenciling must be on car body, near body
bolster at diagonal corners, with not less than 1-inch
figures and letters.

BOLSTER, AND SPRINGS

frames will be subject to heavy impact forces. Uneven
track and excessive swaying of a car body are the
greatest contributing causes to increased wear on side
frames.[_Figure 4-29 shows the disassembled truck with
component .parts.

b. Repairs. The truck side frame is subjected to
severe stresses and strains under a car, particularly
when under load and traveling at high speed. Side
frames will wear in the center portion where the springs
and truck bolster are located. Cracks also may be found
in this area or anywhere on the side frame. Journal
boxes may contain broken or worn lugs. A defective
side frame
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Figure 4-28. Typical truck, assembled.

usually is removed and a new or reconditioned one
installed. When it is necessary to build up a !surface by
welding, it should be done evenly to produce the desired
finish without excessive grinding.  Building up of
surfaces and the welding of cracks or fractures at any
location are permissible on CONUS-type equipment
provided the side frame is of U-section design,
manufactured subsequent to 1926. In CONUS, AAR
Code of Rules governs these repairs Frames must be
removed from the truck, and the section to be welded
must be preheated locally to approximately 6000 F.
before welding is started. Frames must be normalized
after welding has been completed and legibly marked
with place and date (AAR regulations in CONUS). On
certain limited sections of the Journal box and brake
hanger bracket, heat treatment is not required.

4-20. Truck Bolster
a. General. The truck bolster (fig 4-28) is the body

bearing part of the truck. It is designed to support the
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car's underframe and load. It is set crosswise and the
matching car body bolster rests on it, secured by the
weight of the car and the matching of the male and
female forged or cast-steel center plates. A loose
center pin in the center plates helps resist lateral
movement. Under normal conditions, the truck bolster
oscillates in its position between the columns of the side
frame. On application of the brakes, if severe, the
bolster will tilt, and the corners of the bolster will rub
against the faces of the truck columns (side frames).
With its fitted ends working in and guided by the cast
columns of the cast-steel truck side frames, the truck
bolster transmits its load to the bottom spring clusters
(leaf springs in passenger cars) which have caps and
bearing plates. The frame load is in turn transferred to
the axle journals and wheels and then to the rails
through journal bearing assemblies (brass and wedge)
or roller bearings located in the journal boxes of the side
frames.
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1. Plate 16. Key, Railway Car, Brake Shoe
2. Pin, Straight, Headed: dead lever 17. Hanger, Brake Beam
guide 18. Dust Guard, Railway Journal
3. Rivet, Solid 19. Wedge, Railway Journal Bearing
’ . . .
4. Bracket, Dead Lever, Truck 20. Bearing, Plain, Railway Axle
5. Fulcrum, Brake Beam: lh 21. Lubricating Pad, Journal Box
6. Fulcrum, Brake Beam: rh 22. Lid, Railway Joumnal Box
7. Beam Assembly, Brake 23. Pin: journal box lid
8. Head, Brake 24. Spring, Railway Truck: inner
9. Lever, Truck Brake: live 25. Spring, RO"WGY Truck: outer
10. Pin, Straight, Headed: brake connection  26. Side Frame, Railway Truck
11. Axle, Railway Car 27 . Bracket Cotter, Brake Hanger
12. Wheel Set, Railway Car 28. Bolster, Ratlway Truck
13. Wheel, Railway Car 29. Lever, Truck Brake: dead
14. Rod, Connection, Truck Lever 30. Pin, Center, Railway Truck
15. Brake Shoe, Railway Car 31. Guide, Truck Dead Lever
Figure 4-29. Typical truck, disassembled.
b. Bolster Repairs cast-steel bolsters by welding if AAR (CONUS) and TRS
(1) Bolsters wear at the center plate, at the side (overseas) regulations permit. A bolster worn beyond
bearings, and at the ends where contact is made with reclaimable limits must be removed, scrapped, and a
the columns of the side frames as discussed in a, new one installed. There are no restrictions on welding
above. It is generally feasible to build up worn spots on of pressed or structural steel bolsters.
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(2) To remove a truck bolster of the integral cast
frame type illustrated in[figure 4-28] the following
procedures will apply:

(&8 Remove all packing (or lubricants) from
journal boxes.

(b) Disconnect top brake rod from truck live lever.

(c) Jack end of car to a height sufficient to allow
truck to be rolled from under the car.

(d) Place safety trestles under corners of car so
that if the jacks fail, the car will not fall.

(e) Remove center pin. If it is necessary to roll
truck from under car before placing safety trestles, a
pair of long-handled tongs-never bare hands-will be
used to remove the center pin.

(N Roll truck from under the car.

() Remove all brake rigging, including brake
beams, rods, levers, and safety hangers.

(h) By means of jacks or hoists, raise bolster
sufficiently to permit removal to journal box wedges.

(i) Remove spring plank if used.

()) Lower bolster to a position, which will allow the
side frames to be slipped from ends of bolster

(k) Using hoists or wheel sticks, swing side
frames clear of bolster.

() Remove bolster.

(3) To reassemble the truck, lower the bolster into
place, roll up the wheel sets, put the side frames into
position, and assemble the remainder of the parts in the
reverse order of the disassembly, described above.
Bolster side control wedges (if used) should be
lubricated after assembly.

c. Welding Bolsters. Inspection of bolsters removed
from car trucks may reveal loose rivets in the male and
female center castings and cracks 'in the body of the
bolster. There are no restrictions on the welding of
cracks or fractures in bolsters, but cast-steel bolsters
must be removed from the car before welding and
normalized after welding. Pressed or structural steel
bolsters should be removed from the car truck if major
cracks or fractures are detected. Loose rivets in the
center plate will be cut out and replaced.

d. Center Plate The truck bolster center plate (fig. 4-
28) is a depression into which the center casting riveted
to the center sill of the car fits. It is held in place by the
weight of the car body, the conformation of the casting,
and a center pin. The center plate should be inspected
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for the presence of dirt, grit, scale, or any foreign matter
which will cause binding and above average wear. The
center plate and pin should be lubricated with suitable
hard grease prior to being replaced under the car. The
center plate should be examined for cracks and broken
portions. If damage is noted, the center plate and
bolster, if necessary, should be removed as outlined in
b, above, and replaced with a new one. If the center
plate is riveted on, it can be replaced singly. Liners or
shims placed in center plates to adjust coupler height
are permissible, providing the vertical bearing
surface of the center plate is not reduced below 1 1/8
inches. Such liners shall be of one piece not to exceed
1/4 inch thickness. To inspect center plates for cleaning
and lubrication, the car can be raised by hoists or jacks
to a sufficient height to make the center plate visible for
inspection. Care should be taken not to put the hands or
fingers into the center casting wunder such
circumstances.

e. Side Bearings. Side bearings, consisting of special
steel plates with flat bearing surfaces which contact
similar plates on the body bolster, are fabricated as a
part of the bolsters. They are designed to steady the car
body and prevent excessive rocking by maintaining
intermittent contact with similar members of the body
bolster. Instead of a flat bearing surface, a combination
of rollers and rockers may be found on some cars. New
cars specifications require side-bearing clearances to be
adjusted within the limits of 1/8 inch to 1/4 inch per
bearing, measured at each bearing, with the car on level
track and the car body level. Total side-bearing
clearance at B-end and R and A-end L and A-end and R
corners must be the same as the total clearance at B-
end L and A-end R corners, with a permissible variation
of 1/8 inch. By raising the end of the car above the
trucks, the side bearings can be inspected for wear or
breakage. If repairs or replacement are indicated, the
truck should be rolled out from under the car to facilitate
the repair. If replacement is necessary, the old side
bearing can be burned off and a new one affixed by
riveting or welding in its original manner. Care will be
taken to adjust for proper clearances.

4-21. Truck Springs

a. General. The truck bolster ends, properly fitted
between the columns of the truck side frame, will rest -
on unit clusters of coil springs[(fig. 4-28) which, in turn,
are set into built-up shouldered spring pockets of the
truck side frame and truck bolster. The makeup of the
spring clusters is dependent upon the loads and spring
travel dictated by operating conditions.



These clusters, with cap and seat plates, are removable,
since they are fixed to neither the bolster nor the side
frame.

b. Spring Replacement. Bolster coil springs (fig 4-
28) may break and become lost. When this occurs to
one spring, it is not too serious. However, additional
strain is thereby placed on remaining springs and In
case of a heavily loaded car they may be unable to
carry the load, thus possibly resulting in truck failure, hot
journal, derailment, or other serious damage. Rusting or
breakage of connecting parts may cause a spring to
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become loose and eventually lost. If the spring plank is
damaged, great pressure will be applied to the springs,
resulting in broken springs or the tilting of the truck.
When a spring is found broken or missing, a new spring
will be installed. To do this, the truck can be partially
disassembled following the procedure outlined above.
The weight must be taken from the bolster and bolster
'raised high enough for the spring to come free. New
springs should fit the spring seats exactly and have the
same snubbing characteristics as the other springs in
the group.
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CHAPTER 5

UNDERFRAME ASSEMBLY

Section I. GENERAL

5-1. Underframe Sills

a. Center Sill. The center sill of a structural frame is
the built-up central, longitudinal structural member of
the underframe of a car and forms the backbone of the
underframe. It transmits the buffing shocks from one
end to the other. It contains the couplers and draft
gears in pockets at either end.

b. Side Sill. The underframe side sill is the outside
longitudinal member of the underframe. In some cars,
especially flatcars, the side sills are strengthened. In
other cars, such as gondolas and copper cars for
example, the entire side of the car may be designed as
a deep plate girder or truss to carry much of the load to
the bolster. On hook-and-link equipped cars, it is
reinforced to withstand buffer shocks.

c. End Sill. The end sill of an underframe is the
tranverse member extending across the ends of the
longitudinal center and side sills. This member may be
fabricated of rolled or pressed steel, with sill connections
of either a bracket or gusset-plate type.

d. Floor Stringer. In steel car construction, the term
floor stringer is applied to the longitudinal members
sometimes used to support floors. Longitudinal floor
stringers sometimes occupy positions similar to
intermediate sills, but are not designed to act as sills.

5-2. Underframe Body Bolster

The body bolster is the transverse member of the

5-1

underframe over the car trucks through which the weight
of the underframe, super-structure (if any), and the
lading of the car carried by the longitudinal sills is
transmitted to the truck. The body bolster carries and
transmits its load through the mated body bolster and
truck bolster center plates, the body bolster resting on
the truck bolster. A typical welded-steel underframe is
shown in[figure 5-1]

5-3. Crossbearers and Crossties

Crossbearers are transverse structural members of the
underframe placed between the bolsters. They act as a
tie between the body side sills and the center sill
anchorage and help to distribute the weight of the car
and lading and to stiffen the structure. Crossbearers
built as single units extend across the car from side sill
to side sill, usually with a filler between the center sills.
The term crosstie is commonly applied only to those
members which tie together the side sill with the near-
side members of the center sill.

5-4. Striking Plates or Castings

The striking plates or castings are a component part of
the coupler and draft gear arrangement. They are
riveted or welded to the end sills and fitted around the
opening for freight car couplers. They help prevent
damage to the center sill, as the coupler horn will strike
when the draft gear is weak or defective.
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Figure 5-1. Typical welded-steel underframe.

Section Il

UNDERFRAMES FOR CARS USED IN THEATERS OF

OPERATION

5-5. General

One of the basic developmental requirements of the
oversea fleet was a flatcar underframe upon which
satisfactory superstructures for boxcars, high-side and
low-side gondolas, and possibly caboose cars could be
easily and economically assembled in the field and then
used in service with a minimum of maintenance. The
40-ton oversea flatcar with its underframe truss-rod
features is built to take the standard automatic coupler

at a 34 1/2-inch coupler height as well as the European
hook-and-link coupler or the Willison coupler at a 41-
inch coupler height. The change in ,coupler height is
accomplished by the use of collars between bolster
center plates and shims at the side bearings of both the
body and truck bolsters. Design load limits are fixed at
34,000 pounds per axle based on use of 5- by 9-inch
axles.



5-6. Field Assembly and Maintenance

Underframes of the knocked-down oversea fleet are
completely fabricated at the car builder's shops in
CONUS. They are shipped to depots for storage and/or
transshipment overseas. Field assembly of flatcars will
involve placing the underframe on truck assemblies,
inserting the kingplns and keys, and mounting the brake
cylinders
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and foundation brake gear, including the necessary
connection with that part of the foundation brake gear
built into the truck assemblies. Oversea underframe
maintenance will probably consist almost entirely of
structural repairs, which are discussed in the following
section. Figures 52 and 5-3 illustrate two steps in the
assembly of knocked-down type cars.

Figure 5-2. Component parts being installed on underframe.

5-3
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Figure 5-3. Lowering completed underframe on trucks.

Section Il
5-7. General

The usual procedures to be used in making typical repairs
to car underframes and/or their components are
discussed In the following paragraphs; only general
information is included. The nature and extent of the
damage, the accessibility of the damaged parts,
preliminary disassembly or removal of components, and
other factors determine the individual steps required for
any particular repair job. Details are not discussed, but
the general procedures to be followed in repairing certain
damaged parts or frame members are Indicated. Exact
methods are based on the good judgment and experience
of the carman.

5-8. Special Jobs

a. Use of Templates. Special kinds of repairs may
require a special pattern of patch. After the method of
repair has been determined, a template of the patch
should be made. When a patrt is to be replaced by a new
one, a template insures that the new part will fit exactly
and that any necessary holes or cuts will be marked out
correctly with a minimum of lifting and figuring.
Templates of skeleton construction, braced to retain
shape, are the easiest to make and to handle. A template
should be of light construction for

REPAIR PROCEDURES

ease of handling. After careful measuring and planning,
the required template is constructed. The template is used
to mark for cutting the desired piece from a steel plate,
beam, channel angle iron, or the kind of material
necessary for the repair. The template is also used for
marking the new piece The piece is placed on firm, heavy
planks supported with benches, horses, or some heavy
base, as illustrated in figure 5-4. ] The template is clamped
In position on the piece, and holes and cuts are marked.
After the template is secured, the piece is ready for
cutting and drilling, followed by installation on the
underframe or other part of the car[Figures 5-5| and 5-6
show templates for angles and I-beam, respectively.
When it is necessary to make several duplicate parts,
stops on the templates|(fig 5-5) save time and trouble.

b. Straightening Out-of-Square Underframes. When
a car is sideswiped or receives a blow on a corner, the
whole underframe may be forced out of square. The end
and side sills may be bent so badly that they must be
removed. They are later heated and straightened under
the press. The -center sill, body bolsters, crossties,
diagonal braces and the remainder of the underframe can
be left connected. Two chains are attached, one around
the end of each body bolster, and brought
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Figure 5-5. Template for angle.

/

Figure 5-6. Templates for I-beam

together In the middle of the frame with a pull jack. The
pull jack exerts a diagonal pull on the underframe,
bringing it back into square. Application of heat 'to the
center sill may speed the operation.
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5-9. Steel Splices

a. General. Frequently, underframe sills are cracked
or broken through deterioration, rough handling, or
accident. In many cases the crack or break is of such
proportion or in such a location that the whole member
must be replaced. In other cases the sill may be repaired
by "splicing." Where practicable and especially in a
theater of operations, splicing of sills is recommended.
Splicing may be done on a sill adjacent to another splice
or adjacent to a sill that is spliced Whether the break is on
the inside, outside, or completely through, the procedures
will be generally as explained in b, below. In all cases of
splicing, reinforcing cover plates must be used on each
side of the broken sill, over the fracture.

b. Center Sills. Before a broken sill is spliced,
measure the web and flanges A piece of steel plate as
thick as the sill to be spliced will be used in marking off
and cutting out the splice The location of rivet holes are
then marked off on the sill to be spliced Marking off may
be done by using a template as described in paragraph 5-
8a or by measuring and marking. After the splice plate is
put in place, the holes to be made are (marked for
punching orl drilling Before any holes are made in the sill,
the adjacent broken parts of the sill must be drawn
together by bolts for butt-joint splicing These tie bolts hold
the sill until the splice is secured. In CONUS, AAR
regulations may require welding of the break before
application of the splice cover plates As soon as the sill is
prepared, the cover plates are applied and riveted. The
riveting process is discussed in[paragraph 5-19]

c. End and Side Sills. Because of the stresses land
strains to which the end sills are subjected, they are
frequently badly bent between the buffer and the corner of
the car. This damage may be repaired by placing a jack
against the bent part any applying heat to the sill with an
acetylene torch, at the same time tightening on the jack
as illustrated in figure 5-7. This usually will restore an end
sill to its original position. Side sills usually can be
straightened in a similar manner.

Small kinks in side and end sills may be straightened by
heating and hammering Broken side sills may be spliced
at any point between the end sills.

d. Crossbearers Defective Crossbearers usually are
cut out and replaced with new ones, since they connect to
the center and side sills. While it is a simple operation to
remove them, crossbearers may be patched if it can be
done satisfactorily. Whether replaced or repaired, the
crossbearer must be removed by cutting the rivets
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Figure 5-7 Straightening a pushed-in end sill by
jacking against the body bolster.

which connect each crossbearer to the center sill and side
sills [fig 5-1). If the angle irons, which connect the two
arms, are good they can be cut loose and used on the
new crossbearer. In theaters of operations where
acetylene is not available, rivets can be removed
manually by cutting the heads off with a chisel bar and
sledge hammer, and knocking the old rivet body out by
use of a drift punch and hammer.

e. Stringer Supports. Defective stringer supports
usually are replaced They are removed in a manner
similar to that described for renewing crossbearers.

5-10. Draft Castings

Draft castings are frequently found broken or missing.
Broken draft castings can be removed by taking out the
draft gear, the coupler, and uncoupling level. The rivets
which hold the draft casting in place can be removed by
using acetylene torch equipped with a rivet-piercing tip. If
a rivet buster is available, the punch can be substituted
for the chisel and the old rivets backed out. When the
rivets are removed, the draft casting can be easily
lowered out. The new draft casting can then be riveted
(or welded) in place.

5-11. Cover Plates

The center sill cover plate may be patched by cutting out
defective parts and replacing them with new ones. The
new plate should be of the same thickness as the old
cover plate and should be lapped about 6 inches at the
point of the old cover plate. Defective body bolster cover
plates should be removed, since they bear too, much
strain to make a patch practical.
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5-12. Body Bolster Fillers

a. General. Body bolster fillers are frequently
broken. Substantial repairs can be made with a patch
flanged on top and bottom to fit the place to be patched or
spliced. Such patches should extend at least 12 inches
on each side of the break. They should be secured by
rivets through the web on each side, staggered to fit the
condition. In CONUS, where AAR rules permit, the
patches can be welded When riveted, rivets securing the
top and bottom flanges of the patch to the flanges of the
bolster should be long enough to go through the top and
bottom cover plates. Usually, however, it is best to cut
out broken body bolster fillers and replace them. To
remove a pressed-steel flanged filler, the top and bottom
cover plate must be cut loose and the rivets which
connect the filler with the center sill and side sills must be
cut The rivets which connect the adjacent crossbearer to
the side sill must also be cut The side sill can then be
sprung out far enough to allow the old filler to be removed
and the new one fitted into place.

b. Body Bolster Center Plate. Broken body bolster
center plates must be renewed. The rivet heads are cut
off with an acetylene torch or a rivet buster and the old
rivets punched out. Sometimes the center plate will have
to be pried down after the rivet heads are removed
because the plate shanks are bent sideways to fit the
small space between the lower bolster cover plate and the
center plate In this case, the rivet shank cannot be driven
up and it will be necessary to burn off the rivet shank
below the center plate before the upper rivet head can be
removed. During riveting (or welding), the new plate can
be held temporarily in place by two diagonally placed
bolts.

5-13. Straightening and Repairing Sills

a. General. If a center or side sill is so badly broken
or damaged that repair is impractical, the sill must be cut
out completely, removed and replaced with a new one. It
must be disconnected from the end sills, the body
bolsters, the diagonal braces, the crossbearers, and the
stringer supports. When the new sill is installed, it must
be connected to all these same parts.

b. Broken End Sills. When an end sill breaks, the
break usually occurs in the center. In this case, it is better
to cut the end sill off and replace it with a new one. The
new end sill should be of heavier design that the original
damaged
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one. To remove the end sill, it is necessary to take the
grab irons and uncoupling lever casting off If the sill has a
cover plate, the cover plate should be removed. After the
sill is stripped, the coupler should be removed, and the
striking casting, corner braces, and diagonal braces
removed The old grab irons and uncoupling lever
castings, if undamaged, may be replaced on the new sill.
The new end sill is then put in place and riveted or welded
to all connecting parts. Broken end sills can be repaired,
if necessary. The striking casting is removed and a patch
flanged to cover the top leg of the sill, extending down the
face of the sill and riveted (or welded) both to the face
and to the top leg. This patch must be at least 24 inches
long and of heavy material.

c. Bent Sills

(2) If a sill is badly bent, it must be removed for repair
Such sills should be heated in a furnace and straightened
under a press. Sills bent out of line to one side or the
other can be straightened by placing the underframe In a
jacking stall where it may be jacked back. Whether a
jacking is used or not, the procedure is the same. Jacks
should be placed against the point farthest out of line.
Anchor jacks can be placed at the most convenient points
along the sills, depending upon the extent of the bend.
Jacking both ways will restore the sill to its former position
When jacking such sills into 'line, it is always best to jack
them slightly past the point of alinement. This permits
them to spring back to some extent toward their original
set when the jacks are released.
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(2) Center or side sills which are bent down at either
end usually can be straightened by chaining the
underframe firmly to the rails at the body bolster and
jacking under the end of the affected sill. If the sill is bent
up at the ends, it may be firmly secured from the
underside at the ends and the frame can be jacked up at
the center. |If the sill is bent down in center, both ends
may be secured firmly at the body bolsters and jacks may
be placed under the center. Jacking up will restore the
underframe to its former position.

5-14. Diagonal Braces

These braces extend from the body bolster and the top
flanges of the center sill to the top flanges of the end sills
and side sills. These braces may break, or the gusset
plates which fasten the braces at each end may break In
either case, the diagonal braces and the gusset slates
usually are cut out and replaced. The rivets at the points
of connection must be cut to release the braces

5-15. Striking Castings

When these castings are broken or badly damaged they
should be cut loose and replaced.

Rivets are burned or cut off, then punched out, the old
striking casting removed, and a new one riveted into
place.

Section IV. RIVETING

5-16. General

In car repair work, rivets are universally used for holding
plates together or joining plates to structural shapes or
members. In most instances where splicing is done,
cover plates are required. These cover plates are secured
by rivets to the structure or member repaired. Rivets
generally are heated in portable compressed air operated
forges; however, one or two rivets for a small job can be
satisfactorily heated by an acetylene torch Standard
practices and safety precautions should be observed
while riveting (DA Pam 551). The rivets used in all
riveted splicing should be the same as the existing types
in the underframe.

5-17. Types of Rivets

a. General. Rivets used in freight car work have four
different types of heads, depending on

the place where they are to be used: button, cone,
countersunk, and steeple. The button head is the most
common type, because it is most easily formed. In
repairing tank car interiors, cone head rivets are used
because they are strong and do not chip easily. Steeple
head rivets are used in the floors of hopper cars because
they have the least tendency to retard the bulk loading
when the car is being dumped. The countersunk head is
used where a finished flat surface is required, such as a
place where the part riveted and the rivet heads are to be
covered by a plate, or where clearance is required
between moving riveted parts.

b. Rivet Length. The proper rivet length is
determined by the thickness of the parts to be joined. The
rivet must be long enough to project beyond the rivet hole
and leave sufficient shank so that a head can be formed
at the end. The length of shank necessary to form a head
varies



from 1 inch for a 1/2-inch-diameter rivet to 1 1/2 inches
for a 7/8-inch rivet. Generally, a shank must be twice the
diameter of the rivet. If the proper length of the rivet is
not available do not attempt to use a rivet of shorter
length, because a flat, insufficient head will be formed,
the shank may fail to fill the hole, and the rivet will
become loose. If the proper length rivet is not available,
select one that is longer than required and cut it to the
proper length. Do not use a rivet that is too long without
first cutting it to length

5-18. Rivet Fitting

a. General Before any riveting is done, the parts to
be joined must be secured in correct relative positions.
This is done by inserting special fitting-up bolts into
enough rivet holes to secure the parts and the parts drawn
lightly together. These bolts should be exactly the same
size as the rivets to be used and will be removed only
when rivets have been driven in the remaining holes.
Where the surfaces do not come tightly together, striking
them with a sledge and simultaneously tightening up the
bolts will help to pull them close. Fitting up bolts should
be so located that the majority of the punched holes are in
alinement. If not so alined, holes may be reamed.

b. Rivet Spacing. The spacing of rivets is determined
by the particular job, type, and thickness of plate and/or
casting, etc. Generally, the distance between rivets,
center to center, should not be less than three times the
diameter of the rivets; the maximum center-to-center
distance should not exceed 6 inches for rivets of 3/4-
inchdiameter shank or larger; and center of rivet (holes
should not be less than 1 1/4 inches (for 3/4and 7/8-inch
rivets) from the edge of the ,piece being worked, except
where the piece is less than 2 1/2 inches wide. When it
is, the distance from the edge of the piece to the center of
the .rivet hole should be at least twice the diameter of the
rivet but should not exceed eight times the thickness of
the plate. When the plate being worked is adjacent to
legs of angles or flanges, there should be an allowance
between the legs and the rivet centers of at least 3/8 inch
plus 1/2 the diameter of the rivet head.

5-19. Rivet Driving

a. General. Riveting should begin at one end of the
piece or plate and continue around the fitting bolts which
are holding the members together. Rivet along the piece
and do not skip from place to place, as skipping fails to
draw the parts together tightly. Hot rivets contract in
cooling and draw the
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pieces more firmly together. Therefore, rivet driving
should be done systematically and new rivets driven,
alongside cooling rivets. Surfaces next to riveted pieces
of metal should be coated with a rust preventive paint to
minimize rusting out of parts.

b. Driving Methods. Rivets should be fitted squarely
into the hole so that the hole is completely plugged. The
point of the rivet should not be bent over but should be
upset so that it fills the hole its entire length. The riveting
hammer used should be powerful enough to form a
perfect head without rocking the hammer to work down
the edges. The hammer should be started slowly and
applied lightly until the rivet has settled into the hole and
enough head has been formed to hold the rivet in the
hole, then full pressure can be applied. To obtain tight
rivet work, it is essential that the rivet be handled and
seated in the hole while red hot and completely driven
before cooling. The method used to form the rivet head
depends upon the type of riveting machine used, but will
fall into one of the following categories: compression;
succession of rapid blows; rapid blows accompanied by
rotary motion of the rivet set; combined compressive and
rolling or spinning motion; and application of pressure to
an electrically heated rivet. To drive flat-head
countersunk rivets, the hammer must be held firmly in
position so that it does not slip off the rivet. One way to
do this is to hold the 'hammer

c. Riveting Machines. There are two general types of
riveting machines, the air (pneumatic)driven riveting
hammer and the yoke or gap riveter. Pneumatic
hammers are most commonly used. The short-stroke
hammers are suitable for driving rivets of 5/8-inch
diameter or less, the long-stroke hammers for driving all
larger sizes. Other forms of riveting machines include the
portable yoke riveter; the pinch bug portable riveter; a
portable hammer-type yoke riveter; and stationary riveting
machines, such as yoke riveters, bull riveters, and
hydraulic riveters.

d. Riveting in Enlarged Holes. Standard steel
working procedure requires reaming holes in surfaces to
be joined so that the holes are in perfect ,alinement. It is
not always possible to do this in freight car repair work.
The hole in the old part may be enlarged from wear, and
any reaming may weaken the part. In such cases, use a
rivet which fits the smaller hole. By slanting the hammer
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first in one direction to fill the larger hole and then slanting
it in the opposite direction, the rivet can be driven so as to
fill the entire hole. The hammer can then be rotated to
round off the rivet head and clinch its edge to the repaired
surface.

e. Riveting in Partly Inaccessible Locations. In many
instances, because of projecting parts, it is difficult or
impossible to obtain clear access to, a rivet. In such
cases the hammer may be slanted from various sides so
as to swell the rivet shank and hold the rivet more
securely in place.
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The head should be almost completed. Then the
edges can be clinched and the head rounded off.
In some instances, specially devised apparatus
may be used to reach the most difficult and
inaccessible spots. An example is the Installation
of draft castings on, the center sill for use with
draft gears. Pipe, provided with a rivet header,
can be bent to the desired shape. The bent
portion will be placed against a fixed structure so
that pressure exerted against the opposite end
will force the rivet header against the rivet. The
other end of the rivet shank can then be formed
into a head.
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CHAPTER 6

DRAFT GEAR

6-1. General

As noted in[paragraph 3-6] the draft gears in a car are
mechanisms which connect the couplers to the
underframe. Their purpose is to absorb the shocks of
coupling and train movement. Various kinds of draft
gears have been developed, but Army-owned rolling stock
generally is equipped with the friction type illustrated in
Draft gears used in Army-owned or DFRIF
(Defense Freight Railway Interchange Fleet) cars (in
CONUS) are usually Cardwell, Miner, National, or
Westinghouse spring and/or friction types. However,
some of the newer DFRIF cars may be equipped with the
shock-resistant rubber cushioned draft gears made by one
of the various commercial manufacturers. These draft
gears are discussed in[paragraph 6-3] Yokes, followers,
arms, and other attachments make up a complete draft
gear installation Some cars, particularly oversea types,
may be equipped with either spring or friction-type buffers
to provide more cushioning against shock The travel must
be not less than 2 1/2 inches, nor more than 2 3/4 inches,
and the draft gear followers must be at least 2 1/4 inches
thick. In most draft gears, the friction surfaces are the
only elements subject to wear. A disassembled draft gear
and yoke are shown in figure 6-2

6-2. Friction Type

a. General Any draft gear must create as low an
initial resistance to the compression of the draft gear
springs as possible to permit the slack to be taken up and
the train to be started smoothly, one car at a time. From
this point on, an increasingly high resistance must be
created to prevent the closure from coming too soon.
Also, when the coupler pull is decreased, a rapid and
powerful recoil must not accompany the release of the
gear. Low initial resistance, followed by an increasing
resistance, is attained by arranging each spring so that
one of the ends butts against the friction member of the
gear. When springs begin to compress, pressures of the
friction elements will be relatively low and the resistance
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to compression of the springs will be at its lowest. As
compression steadily increases, thrust on the friction
devices increases. As a result, resistance to the complete
closing of the springs increases progressively as the pull
on the coupler increases. Upon release of the gear, the
friction elements cause the springs to expand gradually,
thus preventing strong recoil. Regulations include test
requirements for friction-type gears, covering minimum
exterior dimensions, restrictions of the travel of gear, and
limits on the minimum closed length of the gear under
specific load conditions.

b. Components. All approved friction draft gears
consist of two major components-a coilspring unit and a
friction unit assembled within a single housing. The coil-
spring unit usually is composed of a nest of coil springs
fitted within the housing, with frictional elliptical springs or
friction segments of steel blocks or plates seated in a
grooved wedge Whatever form the friction unit may have,
the action will be similar. As the coil springs begin to
compress, they meet the resistance of the fixed friction
unit. As the force on the springs increases, they
compress further and the friction unit offers further
resistance. This combined action of the units contributes
to the smooth starting of the car. The recoil of the springs
is diminished when the pull is relieved and any slight
vibration that may follow a recoil is prevented from being
transmitted to the car. The performance of the friction
and coil-spring units is similar when the gear is suddenly
pushed rather than pulled. Briefly, the friction-type draft
gear, by eliminating spring recoil, insures smoother
starting of a car. When the force of the coupling, whether
it be by pull or buff, is removed, there is no violent action
of recoil as there would be from a simple coil-spring draft
gear

6-3. Cushioned Rubber-Type Gear
A multipad, twin-cushioned, two-way rubber draft gear has

been developed and accepted as standard for use on both
freight and passenger
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Figure 6-1. Typical friction draft gear.

cars. These twin-cushioned gears are designed to fit the
standard freight-and passenger-car draft gear pocket.
None of those draft gears are currently used in Army-
owned rolling stock but may be found in newer DFRIF
cars especially designed to reduce shock in the
movement of sensitive materials.

64. Replacement Procedures

a. General. Defective parts of draft gear attachments
must be renewed when detected. Splicing and patching is
unauthorized except as an emergency measure, because
the failure of draft gear attachments can result in
considerable damage to the car and its lading. Except for
center sills and draft castings, parts of the draft gear must
be normalized after any repairs by welding.

b. Disassembly.

(1) To disassemble a draft gear arrangement, the
coupler must be removed from the yoke using the
procedure described ifl_paragraph 7-bf(1) through (8).
The yoke draft gear assembly may then be dropped in
one of several ways:

(&) Chock the car wheels at the opposite end to
the end being worked. Remove the uncoupling lever,
draft key, coupler, etc.

6-2

(b) Disconnect the brake rod to the truck /at the
top of the live lever. Jack up the end of the car, and roll
the truck out of the way.

(c) Place suitable jack or hydraulic lift under the
yoke.

(d) By use of hydroram or steel wedge, compress
the draft gear free of the follower and block it.

(e) Remove the carrier iron bolts.

(f) Lower the draft gear and yoke assembly from
the pocket.

(2) Where the type of car, draft gear, and facilities
permit, it may not be necessary to remove the truck from
the car. In many cases the draft gear may be removed by
following steps (a), (c), (d), (e), and (f), above, only.

(3) When hydraulic jacks or lifts are not available, a truck
jack may be used as a field expedient, as follows:

(&) Remove the uncoupling lever, etc. ((1) (a),
above), but leave the draft key in place.

(b) Compress the follower away from the lugs
((2) (d), above).

(c) Place 2" x 10" oak or other heavy board
under the draft gear with one end resting on the axle of
the nearest wheels, one end on the ground.
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Figure 6-2. Draft gear parts and yoke.

(d) Raise the outside end of the board to
maximum possible height and place suitable size track
Jack (or other Jack with a projecting foot) under the end
of the board.

(e) Place a suitable size wooden block on the
board directly under the yoke, jack up the board to take
the weight of the draft gear and yoke.

() Remove the draft key, slide the coupler from
its pocket, remove carrier iron bolts, if any.

(g) Lower draft gear and yoke assembly to ground.

Note. As as draft gear and attachment may
weigh over 600 pounds, a low-wheeled service truck with
a hydraulic or pneumatic Jack should be used if available.

Reinstallation
a

C.
largely

. Reinstallation of the draft gear is
reversal of the procedures used

in removal To reinstall the draft gear, followers, and yoke,
compress the gear approximately 1/2 inch by driving a
steel wedge between the follower and the yoke. This
permits these parts to be lifted and properly placed in the
draft gear pocket without difficulty. The wedge must be
removed after the gear is hooked up. If the space is such
that the wedge cannot be conveniently taken out after the
gear is in place, a small piece of hardwood should be
inserted in place of the wedge after the draft gear is
compressed. All swivel pins, draft keys, carrier irons, and
retainers must be protected against loss by bolts or cotter
keys. After the gear, coupler, and attachments are in
place, bolts, or cotter keys will be placed in the holes
provided. Cotter keys will be opened wide and bolts
peened over to prevent nuts from working off.



6-5. Maintenance

Established regulations of the Association of American
Railroads (AAR) and the Department of Transportation
(DOT) for the maintenance and inspection of freight and
passenger cars contained In current AAR interchange
rules are mandatory in interchange service on the
railroads of the United States. Although it is not
mandatory that Army personnel concerned with the
maintenance of railway freight and passenger cars in
oversea areas comply strictly with these regulations, it is
recommended that they be used as a guide, particularly

from a safety viewpoint.
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6-6. Draft Gear for Oversea Equipment

The discussion on draft gears in[paragraphs 6-1 through
6-3 is applicable to railroad equipment in the continental
United States, Canada, and Mexico. The draft gear
described for these countries is designed to take both buff
and draft shocks. Of the oversea areas believed to be
strategically important, only China and Korea have
equipment where this type is adaptable. In most other
areas, only pull load is absorbed by the draft gear and
buff is absorbed by side buffers set approximately 35
inches to each side of the centerline of the draft gear.
The hook-and link coupler of European pattern and the
WIllison coupler of Russian pattern are examples of the
latter type (fig 7-5land 7-9).
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CHAPTER 7

COUPLERS

7-1. General

Automatic couplers such as the type E, in general use in
North America, are completely automatic except for
aligning the knuckle to receive the mating knuckle of the
car to be coupled It is safely operated from alongside the
car by raising the uncoupling lever. Type D and type E
couplers can be rigged for either bottom or top operation,
according to the location of the lock lifting device on the
car. Type D couplers may be found on pre-1933 cars in
CONUS, although they are no longer acceptable in
interchange. They may be used on intrainstallation cars
in CONUS and on US built equipment in other countries.
Type H, swivel shank (tightlock) couplers are in general
use only on passenger equipment All automatic couplers
are similar in components and methods of operation. The
working parts of D and E couplers are interchangeable;
however, with the exception of the knuckle pin, no parts of
the type H coupler are interchangeable with any other
type, although the parts have the same names. As it is
the most common CONUS type, only the type E is
discussed in detail. The Willison coupler, used
extensively in foreign areas, is also discussed herein.

7-2. Type D Coupler

The basic components consist of the body, knuckle lock,
knuckle thrower, and knuckle pin (fig_7-1)| These parts
remain the same whether the coupler is top-operated or
bottom-operated. If equipped for top operation, the lifter is
used in addition to these parts. If the coupler is rigged for
bottom operation, a lock lifter and toggle are used Pivot
lugs provide a bearing for the lifter. Because of the
similarity of these parts with like parts of the type E, only
the latter type will be discussed herein.

7-3. Type E Coupler

a General. The type E coupler is the type D with
many improvements and refinements. It Is so

7-1

HORN

KNUCKLE BODY HEAD BODY  SHANK  BUTT
PIN

Figure 7-1. Typical type “ D” coupler (rigid shank).

designed that only the actuating parts need to be changed

in order to fit the coupler for either top or bottom (rotary)

operation. The uncoupling lever is simplified and can be

located in any position that is convenient to trainmen for

easy operation. A typical type E coupler is depicted in
qure

b Component Parts. Type E couplers consist of the
following components, which function as indicated

(1) Body. This is the main section of the coupler
It consists of the coupler head, the horn, the guard arm,
the shank, and the butt. The coupler head houses the
operating components.

(2) Knuckle. This is a rotating hook, hinged on
the knuckle pin, held to a connection with a rotating
knuckle by the knuckle lock.

(3) Lock. A key-shaped block which drops into
place when the knuckle is closed. It prevents uncoupling.

(4) Knuckle thrower The device which throws
the knuckle open when the uncoupling lever is raised.

(5) Knuckle pin. This acts as a pivot for the
knuckle and holds the knuckle pin in the jaws of the
coupler.

(6) Lifter The mechanism which is moved by the
uncoupling lever to lift the knuckle lock and open the
knuckle.

(7) Toggle. This works with the lifter and pivot
lugs to provide a means of lifting the knuckle lock on
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Figure 7-2. Typical type “E” coupler

c. Operation. To throw the knuckle (i.e., uncouple),
the lock is lifted above its lockset position until the
fulcrum on the forward side contacts the shoulder within
the coupler head. This contact stops the vertical
movement of the lock and forces it to rotate about its
fulcrum, thus giving the lock key a positive movement to
the rear. This rotates the knuckle thrower about its
trunnions, and the lip of the thrower contacts the shoulder
on the underside of the knuckle, throwing the knuckle
open, or unlocking It, if coupled to another.

7-4. Tightlock Couplers

The type H or tightlock coupler, of entirely new design,
incorporates a number of distinct new features. In
outward appearance, it is similar to those discussed and
consists of essentially the same named parts [(para 7-2).
Certain surfaces of the coupler head knuckle, lock and
knuckle pinholes in both head and knuckle are machine
finished to meet the close fitting tolerances required. In
addition, aligning wings extend from both sides of the
coupler head. These form a part of the head and provide
increased coupling efficiency. This type of coupler is
rotary-operated and normally operated from the left side
of the car by a single-type lock-lift assembly. It can be
adapted to a double-type lock-lift assembly for operation
from either side. The principal advantages of this coupler
design are the reduction of contour -slack, elimination of
noise caused by coupler slack, the reduction of fatigue
failures in the coupler face and knuckle wall, and
elimination of buffing stresses. Since slack is reduced
and resulting buffing and jolting is also reduced, the
service lift of the coupler is increased.

7-5. Maintenance, CONUS-Type Couplers

a. General. Design specifications, requirements, and
regulations will dictate when and what coupler
maintenance action is to be accomplished. For CONUS-
type couplers previously discussed, two of the more
frequent requirements for maintenance are cited below.
Familiarity with AAR rules and Army regulations, as well
as with parts and their operational functions, is essential
for good maintenance. Frequent inspections will detect
defective parts. Couplers, types D and E with distance
between point of knuckle and guard arm exceeding 5 5/16
inches as measured by gage [(fig_7-3), must have the
defective part or parts renewed to bring coupler within
required gage of 5 1/8 inches as measured by gage (fig 7-
4). If coupler is out of gage, the body must not be
renewed unless the application of second-hand,
reconditioned, or new knuckle lock and pin, any or all, will
not bring it within the required gage of 5 1/8 inches.

b. Coupler Height. Coupler height must be
maintained within the proper limits. The height of a
coupler is measured from the top of the rail to the center
of the face of the coupler knuckle. Empty freight cars with
coupler heights measuring 32 1/2 inches or less will be
adjusted to 34 1/2 inches. Loaded freight cars with
coupler heights measuring 31 1/2 inches or less will be
adjusted to, but will not exceed, 33 1/2 inches. When
adjusting coupler heights, the coupler should first be
placed in proper alinement with draft gear. Shim of 1/4-
inch thickness or more, as required, may be applied to the
carrier iron to adjust coupler height. If a shim less than
1/4inch thickness is required, realignment is unnecessary.
After the coupler has been placed in
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proper alinement by shimming the carrier, if its height
is not at least 1/2 inch in excess of the minimum
dimensions specified above, further adjustments should
be made at the truck springs, center plates, or journal
boxes.
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c. Knuckles. Excessive knuckle play, which ,often
results from exceptional shock and jar in switching, may
cause the guard arm of the coupler to be bent out of
contour This can cause the opening of the knuckle to be
out of gage and allow the knuckle of the coupler of an
adjoining car to slip out. The distance between the guard
arm and the knuckle should meet gage requirements, not
to exceed 5 1/8 inches, as shown in The
knuckle opening may be exceptionally large. This
condition may be corrected by building up (by welding)
the knuckle where it makes contact with the lock fulcrum.
However, a new coupler may be installed under these
circumstances. If the excessive opening is due to a worn
knuckle in the knuckle pinhole, replacement of the
knuckle may be required A knuckle worn on the face or
back bearings will be condemned by gagging. Such
knuckles will be replaced. Knuckles are sometimes found
cracked down the face. Such cracks are dangerous, and
the knuckle
should be removed and replaced.

d. Knuckle Pins. Knuckle pins are frequently found
defective. When replaced, pins of the proper size must
be used. Larger pins might crack the pinhole casting, and
smaller or undersized pins will become loose and will
create slack, permitting the passing of the knuckle on the
adjoining car between the knuckle and the guard arm.
Cotter keys should not be used in knuckle pins except on
fixed end gondola and hopper cars.

e. Slack. If any slack exists between the coupler butt
and the follower plate or draft gear body, the cause should
be determined and remedial action taken. Slack usually
is caused by a worn coupler butt, but may be due to
defective draft gear (chap 6). Worn coupler butts may be
built up by electric welding or shim plates inserted to
eliminate slack.

f. General Repairs. The rigid shank couplers in
common use on Army rolling stock are attached to the
draft gear yoke by draft keys inserted laterally through
holes in the yoke and coupler shank or butt. It is
supported underneath by a coupler carrier (iron) secured
to, or part of the underframe, and a shim or wear plate
between the carrier iron and the shank of the coupler. To
remove the coupler, the following procedure is used
(assembly is in reverse order):

(1) Disconnect the uncoupling lever from the
coupler lock lifter.

(2) Remove knuckle pin and knuckle.



(3) Remove lock, lock lifter, and knuckle thrower.
(4) Remove cotter keys or bolts from draft key.
(5) Drift out the draft key from tapered end.

(6) Slide the coupler backward until two thirds out.

(7) Place a long bar or pipe immediately behind the
coupler head, under the thickest portion of the shank, and
with two men holding the bar or pipe in one hand, each
side, using the other hand to balance the coupler, lift it out
and lower to the ground.

(8) Remove yoke, draft gear, etc., as required (para 6-4b).
7-6. Couplers for Oversea Railway Equipment

With few exceptions, hook-and-link and Willison couplers
set at 41 inches coupler height predominate in oversea
areas. The exceptions are those areas such as Korea,
Japan, and China where AAR-type automatic couplers are
used. As stated previously, neither hook-and-link nor
Willison couplers transmit buff directly to the center sill
through draft gear. Buff loads are taken up by two side
buffers at coupler height above the top of the rail. Each
buffer is set approximately 35 inches off the longitudinal
centerline of the car. Design loads are fixed for both
buffers and the hook and links of the coupler. This design
establishes the maximum drawbar pull allowed when
fixing train tonnage’s, and the useful life of the coupler is
directly related to the amount of misuse brought about by
overloading. One of the outstanding characteristics of the
hook-and link coupler is that its design provides for no
built-in slack between cars. Links are turned tight by
turnbuckles, thus losing all slack. These two coupling
devices are illustrated in figures 75 and 7-6.

shows side buffer arrangement.
7-7. Hook-and-Link Couplers

a. General. The standard European coupler consists
of three main parts on each end of the car. These parts
are a screw coupling, a draw hook, and two buffer
assemblies, illustrated in figure 7-. The draw hook forms
a part of the underframe of the car. The screw coupling is
mounted at the base of the hook. The two buffer
assemblies are located one on each side of the hook and
screw coupling toward the outer sides of the car, as
shown. The screw coupling consists
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Figure 7-5. Hook and link (screw) coupler, buffer,
and draft gear.

Figure 7-6. Side buffers
of the clevis, screw and lever, and the shackle. Each
buffer assembly consists of a housing which is attached to
the framework of the craft and in which is housed a
spring-loaded section, extending out of the housing.

b. Operation. When cars are coupled, the shackle of
the screw coupling on one car is

7-4



hooked over the draw hook of the other car; tightening of
the lever tightens the screw and draws up the screw
coupling The coupling is tightened until all slack is
removed. The face of each buffer on the car should then
be in contact with the face of the corresponding buffer on
the other car. When the train is started or running, the
screw coupling carries the pulling load. In running,
stopping, and starting, the buffers protect the cars and
lading by obstructing any jolts and shocks and preventing
the cars from running together (the function of the draft
gear in U. S. type equipment). On curves, the buffers on
the side of the cars on the inside of the curve are passed
farther into the housing The buffers on the outside of the
cars extend from the housing because of the pressure
exerted by the springs, thus they steady the car during
runs. To uncouple, the screw coupling lever must be
loosened by loosening the screw until there is sufficient
slack to lift the shackle off the draw hook.

7-8. Willison Automatic Couplers

a. General. The Willison coupler, used in some
oversea areas, is an automatic coupler which works on
the same general principles as the standard AAR coupler
used in the United States. It has one marked difference,
that of being capable of coupling to the continental
Europe Standard hook-and-link coupling by means of a
transition device, the standard clevis and screw discussed
in [paragraph 7-7.] The principal components, shown in
include the following: friction buffer (1);
Willison coupler (2); buffer spacer (3); coupler support (4);
draft gear and yoke (5); and transition device (6). The
operating parts of two types of Willlison coupler are
illustrated inffigures 7-8/and 7-9.
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b. Maintenance The operating parts illustrated in
[figures 7-8land 7-9 are removable and accessible for
maintenance The following steps are taken in the
inspection of this type coupler:

(1) Visually inspect the operating parts of the
coupler to see that they are not cracked or broken.

(2) Test uncoupling device for proper operation.

(3) Check all visible parts of the draft gear for
cracks or damage

(4) Measure coupler height. Centerline of coupler
should be 41 inches from top of rail. Buffer centerline
must measure 42 inches from top of rail.

(5) Inspect friction buffers and transition screw
device for loose, missing, or cracked parts.

c. Removal and Disassembly. The Willison type
coupler is removed from a car in the following manner:

(1) Disconnect uncoupling rigging

(2) Support coupler weight and remove coupler
support from coupler by removing the four holding nuts
and bolts.

(3) Remove the coupler pivot pin retaining key
through the cut-out hole provided in the side of the
coupler and drop out the pin.

(4) Disconnect coupler from draft gear yoke and
pull out to remove.

(5) Remove thrower arm bolt and nut

(6) Remove thrower, lock, and filler block.

(7) Clean and inspect all parts for serviceability.

d. Reassembly

(1) Replace all damaged or worn parts.

(2) Assemble and install parts in reverse order of
removal.

(3) Gage coupler height when installation In the
car has been completed. Adjust as required.
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1 Friction buifer 3 Bulfer spacer 5 Draft gear and yoke
2 Willison coupler 4 Coupler support 6 Transition device

Figure 7-7. Typical Willison arrangement.

1 Coupler 2 Thrower arm bolt and 3 Lock 5 Thrower
nut 4 Support hook 6 Filler block

Figure 7-8. Operating parts, type E, Willison coupler.

7-6
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Figure 7-9. Operating parts type L, Willison coupler.
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CHAPTER 8

CAR BRAKE EQUIPMENT

Section .

8-1. General

a. Brake gear is the whole combination of parts on
a car or train which, when working together, slow down
or stop the motion of the car or train These parts include
the foundation brake system. On many oversea
railways, a vacuum brake system is used in lieu of the
standard airbrake system found in the United States.

b. A truck brake assembly includes those parts of
the foundation brake gear that are secured directly to
the truck. It includes the truck live lever, bottom
connecting rod, bottom brake rod and brake beam
safety supports, truck dead lever, dead-lever fulcrum,
brake beams, brake beam heads, brakeshoes, and all
keys, pins, etc, needed to make the assembly complete
. The dividing point is the connection of the
truck live lever with the remainder of the foundation
gear.

c. Foundation brake gear parts, including those
parts known as truck brake gear parts, are standardized
by regulations and specifications Required braking ratios
are fixed by Association of American Railroad (AAR)
regulations which are strictly adhered to. These
regulations are incorporated in Department of the Army
specifications for all railway equipment for both oversea
and domestic service.

d. Certain railway equipment such as depressed
center flatcars and exceptionally long passenger cars,
such as circus train cars, because of low congested
center sections on their underframes, require separate
brake cylinders mounted on each truck for effective
braking action in lieu of the conventional single body-
mounted brake cylinder and foundation brake gear.
This difficulty is circumvented by mounting complete
and independent brake cylinders with foundation brake
gear on each truck.

8-2. Foundation Brake Gear
a. General. The foundation brake gear{(fig 8-1, 8-
2) is defined as levers, rods, brakeshoes, brake beams,

CAR TRUCK BRAKE GEAR

and similar equipment either secured directly to the car
trucks or associated with the car trucks through
component parts of the system. These parts connect
the brakeshoes to the handbrake system and to the
piston rod of the brake cylinder of the airbrake system.
This connection is so made that, when the handbrake
wheel is operated or the air pressure forces the piston
out, the brakeshoes are forced against the wheels This
action slows down or stops the car or train, depending
upon its speed, the extent of brake application, and the
frequency of application. Brake beams, brakeshoes,
levers, etc., are illustrated i

b. Brake Lever Badge Plate

(1) A standard badge and dimension plate
showing the dimensions of the truck and body levers
which are standard for each car was adopted by the
Association of American Railroads in 1928.

(2) The badge plate[(fig 8-2) is made of metal
and fastened to the underframe of the car in an
accessible place, preferably near the brake cylinder.
This plate gives the proper dimensions of the levers for
both the body and truck brake gear. After an approved
badge plate has been applied to any car, levers will be
checked to see that they conform to standard
dimensions. These requirements are a part of the rules
in effect on all railroads governing annual repairs to
brakes on freight cars. If wrong levers are found, they
will be replaced with levers conforming to the
dimensions shown on the badge plate.

8-3. Brake Gear Regulators

a. General. Several types of brake gear regulators
are in use on freight cars. These regulators take up
slack manually in the brake gear to adjust piston travel.
Automatic slack adjusters ((fig 8-3) must be properly
regulated each time piston travel is adjusted to insure
that sufficient takeup is available to maintain proper
piston travel en
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Figure 8-1. Foundation brake gear diagram.

route in service. Maintenance is described in
[paragraphs 16-7 land 8-19. Three of these regulators
are described below.

b. Type 1. One type is provided with a notched
pull rod at each end of the car which is connected to the
dead lever. To adjust piston travel: pull straight on the
handle which is located on the right side of the coupler
and let go. A pawl on the notched pull rod locks when
the rod is pulled as far as it will go. Then go to the
opposite end of the car and repeat the operation. To
release slack to change brakeshoes, pull handle, then
give it 1/8 turn to right, then push back all the way. This
gives maximum slack in the brake.

c. Type 2. Another type is provided with a rigging
lever which extends in a horizontal position to a point
near and just under the outer ledge of the car near the
center, or in some applications on hopper cars it is
located at one end. The lever actuates a notched
square bar, which has a pawl underneath the bar,

engaging the notches. A single lever serves to take up
slack on both trucks. To adjust piston travel: pull the
handle of the lever as far as it will go, then release. To
release slack: push up pawl, then push back handle as
far as it will go.

d. Type 3. A third type is provided with a rotating
square shaft, which is placed in a horizontal position
under the car body, extending out under the outer sill of
the car. Two holes are drilled through the end of the
square shaft. A short bar can be inserted in the hole on
any of the four sides. A pawl wheel is 'placed on the
shaft, and the direction -to turn shaft to take up slack is
indicated by an arrow on the housing inclosing the pawl
wheel. To take up slack: insert a short bar in hole in end
of shaft, and turn shaft in direction indicated by arrow as
far as it will go, then release. To release slack: release
pawl and turn shaft as far as it will go in opposite
direction. Adjustments for this type are shown in[figure]
8-4.
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PAWL BOX TRIGGER
‘ HOUSING S

B E—

1

|——| GAP
i Ir‘?
,An'-*r”_ ACTUATOR LEVER

JAW END

e

MOVE FULCRUM

ACTUATOR CONTROL ROD

MOVE
CONTROL
ROD TO

JAM NUT TO ADJUST ADJUST
) PISTON TRAVEL GAP PISTON
BRAKE ROD () (2) TRAVEL
WHAT TO DO IF SEE SECTION A SECTION B SECTION C
. PISTON TRAVEL IS LONG B, C2 HOW TO REPLACE BRAKE SHOES HOW TO ALJUST PISTON TRAVEL 1 SCREW EXTENSION length "X" - Fig. 1-
1s an indication of the avallable
PISTON TRAVEL IS SHORT B,ce | ! To replace 1 or 2 shocs, remove 1 Piston travel i3 controlled by the takeup left in the regulator. With
old shoes, and apply new shoes or e between the tri, r pret™
DO NOT MOVE ANY BRAKE PINS gap, space, ce € 8Ee. new shoes and wheels dimenalon "X
. BRAKE SHOES NEED REPLACING. . LA and actuator lever - Fig 1, or should be 17", plus or minua 1 inch.
2 To replace more than 2 shoes, bar trigger and control rod - PFig., 2 As shoem wear this automatlically
DIMENSION "Y" IS INCORRECT C1,B3 back brake hcad before removing becomes less. As they are replaced
any shoes & insert a biock betwmeen BEFORE CHANGING ADJUSTMENT MAKE "X" becomes longer NORMALLY NO
BRAKES CANNOT BE HOOKED UP shoe and wheel Apply brakes - by SEVERAL SERVICE BRAKE APPLICATIONS MANUAL ADJUSTMENT IS REQUIRED.
BECAUSE OF INSUFFICIENT hand or sir - and release Replace TO MAKE SURE PISTON TRAVEL IS IN-
SHOE CLEARANCE - .. €3 as many shoes as clearance will CORRECT,  IF PISTUN TRAVEL I8 7" 2. If improper brake rigging adjustment
permit Bloek and repeat until TO 8-1/2" ON 10" DIA CYLINDERS, has been made, or 2 in shoes applied
REGULATOR WILL NOT TAKE UP. . . C2. all shoes have been changed AND 5" TO 5-3/4" ON 12" DIAMETER in place of 14" shoes, or M.W. wheels
DC NOT MOVE ANY BRAKE PINS CYLINDERS ~ WITH S0 PSI CYLINDER are turned down, screw extension may
. REGULATOR WILL NOT LET OUT. . . C2 3 If 6 or 8 shoes are to be changed fggfgugc;rg% IC\;CE)T)CHANGE SETTING get out of adjustment
1t may be quicker to disconnect Nyt ]
UNIT HAS TO BE REPLACED. .... . Ch. the Aztuatgng Lever - Fig 1, or Ir "X :xceeda 19", piﬁton travel ?'\ay
2 If adjustment is neces SHORTEN get shorg Adjuat by "letting out
n Control Rod - Fig 2, 1n order to z cessary brakes (See Section B3b)
. 2" BRAKE SHOES ARE USED TO create 21l the necessary slack at piston travel by moving actuator - .
REPLACE ORIGINAL 14" SHOES. ... Ab, one time cmsm;t to trigger INCREASE plagor If "X" reduces to 1" or less, piaton
trave) by moving actuator AWAY from travel et lo Adjust by
do this proceed as follows . may g ng
NOTES a ::move ncnugbor lever or control trigge . The amount of movement "teking up” brakes. (See Sec. E3a).
The Model 1480 Brake Regulator is a double rod by removing brake pins :E:::ég 1§ppi‘:§éﬂa:§av:§\e desired t be hooked because
scting, fully automatic, mechanical slack b REPLACE PINS TO CONNECT RIGGING P . 3. 1Ir b)z:akes :g{mg veereg\oxc;d :Ece c;ear-
sdfuster Vhen CORRECTLY INSTALLED this c Apply, and release, hand brake truck repalrs ha e
3 DO NOT ATTEMPT TO ADJUST PISTON ance, or because dimension "X" is too
device vill maintain proper piston travel d APPLY NEW SHOE3 TRAVEL BY MOVING BRAKE PINS. phort, remove actuator lever (see Sec.
indefinitely. As shoes wear,unit vill take e REPLACE ACTUATOR LEVER OR ROD A3) éha:ln rod end to car structure
up,and as ghoes are replaced,unit vill let 4 2" prake shoes can be used in a "TAKING UP" on brake rigging 4

out, automatically mainteining piston travel
¥o marmual sdjustments have been provided on
the regulator and nope should be made on
breke rigging, vith one exception.

Vhen vheel changes are made bottom ruds
sbould be adjusted for proper truck lever
angularity See SECTION C2.

place or original 1-1/2" shoes
without any marual adJjustment
in most cases

If screw extension, dimension
"X", exceeds 19" it will be
necessary to lengthen brake
rod by backing out threaded
welding tail - Fig 1 - but
remaining thread engagement
must not be less than 1-3/4"

wlll not shorten piaston travel
Bat will cause SCREW EXTENSION
- Plg 1 - to exteéend, making
dimenaion "X" longer.

b "LETTING OUT" brake rigging
w1ll not increasc piston travel,
but will cause SCREW EXTENSION,
- Plg. 1 - to take up, making
dimenaion "X'" shorter.

and set hand brake.

If a "come-along” or ratchet puller
is available, connect to scrow or
rod end, and puil ocut without dis-
sonnecting actuator lever,

Figure 8-3. Brakes regulator, automatic type.
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A
R SELC NOTE/ A 'i
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WELDING
TAIL
JAM NUT SCREW EXTENSION
/4
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Instruction plate
placed on cars which
have this type brake
adjustor- Contains the
instructions shown with ;
this illustration. '

L _

Do not operate hand brake while brake
rigging is disconnected from truck. If
necessary to set hand brake for opera-
tional check first remove actuator lever.

When replacing regulator for any rea-
son rod length "R, from pin hole to
jam nut, must be maintained. Do not
use dimensicn 'L as a reference as it
varies with changes in "A".

FULCRUM
BRACKET

ACTUATOR LEVER
FULCRUM

Pision travel is determined by the loca-
tion of the Actuator Lever Fulcrum and
is permanently set at the original in
stollation.

Screw extension, "A”, indicates the
amount of “take-up” remaining in the
regulator at any time. On a car having
new shoes and wheels, screw extension
“A" should be between 16 and 18 inches
(measured with brakes set) As shoes
wear “A"” will decrease. As new shoes
are installed * A” will increase.

Moving brake pins or changing rod
lengths will not change piston travel but
will change ""A". Therefore, when re-
pairing car,rod lengths and pin loca-
tions must be maintained.

Figure 8-4. Brake regulator, manual type.

Section II.
8-4. General
a. Purpose. All railway cars must be equipped
with a suitable means of slowing down or stopping the
car by hand. When cars are being switched in yards,
they are frequently in motion with no locomotive coupled
to them and a handbrake is necessary if trainmen are to
control these cars. There are many types of
handbrakes, each of which must meet operational
requirements. Handbrakes are illustrated and described

HANDBRAKES

in the following paragraphs.

b. Parts. The main requirements of a handbrake
are that it must be capable of stopping a car and that it
must operate in harmony with the airbrake Operating in
harmony means that the handbrake can be used to
operate the same foundation



brake levers and rigging as the airbrake. The
handbrake will always be Installed on the B-end of the
car; that is, the end toward which the brake piston
moves. Usually, the handbrake is connected to the
cylinder lever, adjacent to the brake piston connection
or to some equivalent point. In general, handbrake
equipment consists of a handwheel (or hand lever), a
handbrake shaft, and handbrake connections which
include rods and chains connecting the handbrake shaft
with the brake levers. In some cases, other parts, such
as gears, pawls, and a bellcrank, are also used.

c. Types. Hand-operated brakes include the
ordinary, straight-shaft handbrake equipped with a
handwheel at the top, which is turned to wind the brake
chain on or off the lower end of the shaft [fig_8-5); the
ratchet type of brake, in which a lever and ratchet are
employed instead of the ordinary handwheel; the drum
or cone type, which employs a ratchet device; the
geared brake, which has gears that assist in the
application of power (fig 86); and the screw type, in
which the brake shaft is turned by means of a screw or
worm and a gear and the brake is applied by means of a
crank or toggle.

d. Classification. The types of handbrakes in use
on cars can be further classified as either horizontal or
vertical The designation used will depend upon the
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position of the handwheel. For example, with a geared-
type, if the handwheel is horizontal, the
handbrake will be designated as a horizontal geared-
type handbrake; if the handwheel is vertical, as a
vertical gear-tyfde Figure §-8 illustrates a vertical lever-
type, geared handbrake. This type is designed for
mounting on the ends of gondola freight cars. Figure 8-
6 illustrates a vertical, wheel-type, geared handbrake.
With a horizontal-type brake, it is possible to transmit
the braking force directly from the hand-wheel to the
vertical shaft, as evidenced by the straight-shaft type of
equipment. However, with a vertical-type, since the
braking force is applied initially in a horizontal direction,
some medium, such as gearing, is necessary to change
the direction of the force from horizontal to vertical so as
to transmit it to a point below the level of the
underframe.

e. Use. With a horizontal brake, as mentioned
above, the braking force is initially in a vertical direction
and can be transmitted to the bottom of the car by a
vertical shaft. If a geared-type horizontal handbrake is
used, the braking force will still generally be transmitted
through a vertical shaft. However, with a vertical brake,
when the direction of the application of force changes
from horizontal to vertical, a length of chain connected
to a vertical shaft normally is used to transmit

Figure 8-5. Straight shaft handbrake.

8-6
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Figure 8-6. Vertical geared-type handbrake, 50-ton USA boxcar, showing retainer valve.

the braking force beneath the car. When the straight
shaft is used, it will rotate as the handwheel is turned.
When the chain is used, it will rise upon brake
application and wind on a small shaft or drum or it will
lower upon brake release, thus unwinding. When the
braking force reaches a point below the level of the
underframe, it must change direction to connect to the
foundation brake rigging levers and rods and thus
operate the brakeshoes.

8-5. Design

a. Early Straight-Shaft Design. The straightshaft
design consists of a handwheel or hand lever, a shaft
running vertically along the end of the car and anchored
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to a bracket on the underframe, and the horizontal brake
chain fastened to the end of the vertical shaft. A gear
and pawl, usually near the top of the vertical shaft,
prevent the equipment from backing off. When the
hand- wheel is turned to apply the brakes, the shaft and
the gear turn, and the pawl engages each tooth of the
gear, preventing backing off.  Simultaneously, the
horizontal brake chain winds around the turning shaft
and applies the brakes. To release the brakes, the pawl
should be disengaged and the handwheel turned in the
opposite direction to permit the chain to unwind from the
vertical shaft. A variation of the straight-shaft type,
embodying the same principle as the gear type, is to
have the end of the shaft anchored to the under-



Figure 8-7. Typical horizontal-type handbrakes.

frame, with a spur gear installed on the shaft.
Sometimes the shaft may be bent to such an extent that
the brake will be inoperative. When a bent shaft is
noticed, the brake should be tested to see whether the
bend is prohibitive Also, where the chain winds around
the shaft, the chain must be properly secured at the
bottom to the underframe. The ratchet wheel and pawl,
where exposed, should be inspected to see that both the
wheel and pawl are secure, that they operate properly to
hold the brake in any position, and that the brake
releases properly when the pawl is released.

8-8
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Figure 8-8. Vertical, lever-type, geared handbrakes.

b. Geared Handbrakes. Geared handbrakes are of
three types-horizontal, vertical, and lever. All types
operate in a similar manner. The handbrake operates in
harmony with the power brake, and the design is such
that, when force is applied to the brake cylinder lever at
the brake piston connection, it permits a movement of
not less than 14 inches. Also, when the brake piston is
in full-release position, there is no excess slack in the
handbrake chain or in other connections. The brake
wheel and drum are arranged so that both revolve when
the handbrake is applied or gradually released.
Standard 9/16-inch hand chains or minimum 3/4-inch-
diameter rods are used.

8-6. Maintenance

a. Lubrication. When cars are on shop or repair
tracks for periodic attention to airbrakes, the geared
handbrake mechanism and connections



must also be inspected, tested, and lubricated. Brakes
found inoperative because of a lack of lubrication will be
cleaned to permit oil or grease to reach the movable
parts.

b. Mechanical Causes. When the brakes are
found to be inoperative because of mechanical causes,
the defective parts must be removed and replaced.
Brakes that cannot be repaired at shop or repair tracks
or those removed from demolished cars should be sent
to reclamation points. Parts of one type of brake should
not be used to replace parts of another type.

c. Welding or Brazing. Welding or brazing
mechanical parts of geared handbrakes is prohibited.
However, worn holes or pads on front and rear housing
plates may be built up by electric welding to provide a
proper seating for bushings or collars. Bushings may be
tack welded to front or rear housing plates to prevent
loss or turning and wearing of larger holes in either
plate.

d. Chain. Vertical and horizontal handbrakes
chains should be inspected to insure that they are
securely pinned or anchored at each end to their
respective operating parts Any loose connections should
be remedied immediately. Careful inspection should be
made to see if handbrake chains or connections are
dragging on car axles, and corrective action taken. The
constant contact and movement of handbrake chains
resting on car axles result in chains being worn through,
as well as the abrading of axle surfaces. This situation
can be dangerous, particularly on tank cars loaded with
flammable materials.

e. Bellcrank. If the particular handbrake system
employs a bellcrank, the bellcrank must be secure and
should pivot freely. The bracket holding the bellcrank
must also be secure. If the bellcrank is bent, it might
possibly be straightened without impairing its operating
efficiency. However, if the bend is pronounced or if the
bellcrank is cracked or broken, the crank must be
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removed and replaced with a new one. Where a small
chain shaft secured in a bracket fastened to the
underframe is used, a gear on the small shaft meshes
with a gear on the vertical brake shaft. These gears
should be inspected for proper mesh, cracked or broken
teeth, and cracked or broken gears. The gears must be
properly fastened to the respective shafts, and the
shafts themselves should be secure and not bent,
cracked, or broken. A cracked or broken shaft will
eventually damage the gears and gear teeth, thus
making the handbrake inoperative. Any damage to
shaft or gears should be immediately remedied by repair
or by replacement with a new part.

f. Connection to Foundation Brake Rigging. At the
point where the handbrake equipment connects to the
foundation brake rigging, a little play must be present to
allow for leverage; free movement while the car is
moving; and free, easy movement when the handbrake
is applied.

g. Gears and Gear Housing. The gear housing
must be held securely in position on the car. Any
missing or loose holding parts must be tightened or
replaced. The handbrake should be operated to see
whether there is any stiffness or extreme slack in its
operation. If there is evidence of either, it must first be
determined that the cause is not in some other part of
the equipment. If no ,other defect can be located, the
gearbox should be opened and its parts inspected. Any
badly worn or damaged parts should be replaced. Any
loose parts should be tightened. Frequently, when
defects are located in the gear housing, the best
procedure is to remove the entire housing from the car,
install a new housing, and send the defective one to the
shop for repairs.

h. Safety Appliances. All appliances such as brake
steps, hand holds, brake wheels, ratchet pawls, etc.,
required for the safe and proper operation of handbrake
equipment must be inspected frequently. Any defects
must be remedied immediately.

Section lll. AIRBRAKES

8-7. Principles of the Airbrake System

a. General. The term airbrake refers to the type of
brake in which compressed air is used to cause the
brakeshoe pressure. Airbrakes are used (in rail service)
to prevent the movement of cars or locomotives, and
when in motion, to control the speed or stop them as
desired. These results are obtained through the friction
or holding force resulting from pressing the brakeshoes
against the wheel tread or disc faces, which in turn is
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resisted by the friction of the wheel on the rail, caused
by the load or weight on the wheel. The AB freight
brake equipment is used on freight cars operating in
interchange in the United States. On oversea railroads,
single-capacity, (K type) freight car brake equipment
(some cars have no airbrakes) and vacuum brake
equipment are the most common types of equipment.
Personnel who have anything to do with train handling
and the maintenance of equipment,



either directly or indirectly, must thoroughly understand
the elementary functions and operating principles of
airbrakes.  Such an understanding is the largest
contributing factor to safety and economy and the
prevention of loss of life or damage to railroad rolling
stock and lading.

b. Operation. The necessity for accurate and
positive control of railway trains requires the use of
efficient brakes and has led to the development of the
modern airbrake. The use of airbrakes is compulsory on
American railways, and this apparatus has been
developed to a high state of efficiency. The term
airbrakes includes any brake operated by air pressure,
but usually is restricted to systems of continuous brakes
operated by compressed air as generally used in
American railway practice to distinguish them from
vacuum brakes. Air is compressed by a pump on the
steam locomotive or by a motor compressor on electric
or internal-combustion locomotives or cars stored in
reservoirs, and is conveyed by pipes and flexible hose
between the cars to cylinders and pistons under each
car. Under the cars the pressure is transmitted to the
brake levers and thence to the brakeshoes. The brakes
are applied by reducing the pressure in the brake pipe
below that in the auxiliary reservoirs. Such a reduction
is caused when the engineman opens the brake pipe to
the atmosphere through the brake valve, or accidentally
when a hose bursts or a pipe breaks. The brakes are
released by admitting compressed air from the main
reservoir on the locomotive through the brake valve into
the brake pipe, thus increasing the air pressure above
that remaining in the auxiliary reservoir.

8-8. Principal Parts of the Automatic Brake
a. A power-driven air compressor, which supplies
compressed air for use in the brake and signal system.

b. A governor, which controls compressor
operation and regulates the air pressure maintained in
the main reservoir.

c. Main reservoirs, which serve three purposes:
(1) To receive and store the compressed air.

(2) To act as a cooling chamber for the
compressed air and as a catch basin for moisture and oil
which is passed from the compressor and precipitated
from the air by cooling.

(3) To act as a storage chamber for express
pressure for operating other air-using devices without
interfering with brake pipe pressure, and to serve as a
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backing volume or driving head of excess pressure for
the purpose of releasing the brakes and recharging the
airbrake system.

d. Two duplex gages (located in locomotive cab),
one indicating main reservoir and equalizing reservoir
pressure, the other, brake pipe and brake cylinder
pressure. In addition, on dieselelectric passenger
locomotives with high-speed control brake equipment,
another single pointer gage in the cab shows control
pipe pressure, while a single pointer gage in the engine-
room of each unit shows main reservoir pressure. On
diesel-electric freight locomotives with No. 8 EL
equipment, three duplex air gages are located in the
cab, one indicating main reservoir and equalizing
reservoir pressure, a second indicating brake pipe and
locomotive brake cylinder pressure, and a third
indicating application and suppression pipe pressure. A
single pointed gage indicating main reservoir pressure is
located in the engineroom of each unit.

e. An automatic brake valve (located in locomotive
cab), which regulates the flow of air from the main
reservoirs into the brake pipe for releasing the brakes
and from the brake pipe to the atmosphere for applying
the brakes. A feed valve controls and reduces main
reservoir pressure passing through the brake valve to
the brake pipe in running position of the automatic brake
valve.

f. A brake pipe (including branch pipe, flexible
hose, and couplings), which connects the locomotive
automatic brake valve and the conductor's valve with
the brake control valve on each car. Angle cocks are
provided at each end of every car for opening or closing
the brake pipe at any desired point in the train. Cutout
cocks are located in the branch pipe or crossover pipe to
the brake control valve under each car to cutout
individual brakes.

g. A brake control valve on each car to which the
brake pipe, auxiliary reservoir, brake cylinder, and
pressure retaining valve are connected, which performs
three functions: first, to charge the auxiliary reservoir
from the brake pipe; second, to admit air from the
auxiliary reservoir to the brake cylinder to apply the
brake; and third, to exhaust air from the brake cylinder
to the atmosphere to release the brake. The AB type
brake, used on freight cars operating in CONUS, is
provided with an additional valve and reservoir which
are used to provide additional braking power in
emergency situations.

h. An auxiliary reservoir (also an emergency
reservoir with the AB type brakes) on each car in which
compressed air is stored for applying the brakes.



i. A brake cylinder or cylinders on each car,
provided with a piston rod connected with the brake
levers in such a manner that when the piston is moved
by air pressure the brakes are applied.

j- A pressure-retaining valve that permits the
brake cylinder air to be freely exhausted to the
atmosphere or retards the exhaust of air from the brake
cylinder down to a predetermined pressure and then
retains that amount.

8-9. Definition of Term Used

a. Increase In Brake Pipe Pressure. When air is
passing into the brake pipe more rapidly than it is
escaping, so as to produce a rise in pressure (brake pipe
pressure increase), it will move the control valves to
release position.

b. Maintaining Brake Pipe Pressure. With the
automatic brake valve in running position, air is being
supplied to the brake pipe as fast as it is escaping. The
feed valve automatically supplies brake pipe losses.

c. Brake Pipe Reduction. Air is escaping or being
discharged from the brake pipe faster than it is being
supplied through the brake valve, or feeding back from
the auxiliaries. Losses from the brake pipe that are not
being supplied will constitute a brake pipe reduction and
tend to cause the brake control valves to move toward
application position.
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d. Lap. This term designates the position of the
locomotive brake valve and brake control valves or
distributing valve, in which all operative parts are closed
to the passage of air.

e. Brake Application. A sufficient reduction of
brake pipe pressure (no matter how made) to cause the
brake control valves, or distributing valve, to move to
application position. If made with the locomotive brake
valve in service position, it may consist of one or more
reductions with brakes remaining applied.

f.  Service Application. A quick, heavy reduction of
brake pipe pressure so as to cause the brake control
valves to move to service application position. This
condition is accomplished by the locomotive engineer
for an expected stop or slow down or when a gradual
reduction is made with the conductor's valve or tail
hose.

g. Emergency Application. A quick heavy
reduction of brake pipe pressure which will cause the
brake control valves to move to emergency position and
transmit quick action. This condition is accomplished
when the locomotive brake valve is placed in
emergency position, or by the trainmen with the
conductors valve or tail hose. It is also made
automatically when the brake pipe is broken or when the
train parts.

Section IV. AB FREIGHT BRAKE EQUIPMENT

8-10. General

a. In 1926, the Association of American Railroads
in cooperation with the Interstate Commerce
Commission inaugurated a series of tests of various
types of airbrake equipment for freight train brakes.
Rack tests were followed by road tests. These resulted
in adoption of an approved freight brake which has been
given the designation AB. Additional equipment now
available includes:

(1) AB-1-B brake equipment for
freight or passenger service.

highspeed

(2) AB-4-12 brake equipment for heavy freight
cars.

(3) AB Automatic Empty and Load brake
equipment used generally on high-capacity gondola and
hopper cars operating primarily in coal or ore service
where they operate empty or fully loaded.

b. The performance and maintenance of the AB-
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4-12 and the AB Automatic Empty and Load brakes are
practically the same as the AB brakes with minor
variations. Therefore, only the AB and AB-1-B brakes
will be covered in the following
8-11. Description

a. AB Freight Brake. The AB freight brake was
developed to keep pace with other major improvements.
All of the good operating features of the standard brake
have been retained and other valuable ones added.
The AB brake has been adopted by the Association of
American Railways (A.A.R.) as standard freight brake.
Following are some of the approved features in the AB
brake that were not included in the K freight brake.

(1) Improved quick service. The three stages
of quick service provide a prompt and positive brake
application on all cars of long modern trains.

(2) Improved release. In case of excessive
slide valve friction that may delay release (or cause a
struck brake), a release insuring valve



automatically releases the brake by reducing auxiliary
reservoir pressure.

(3) Rapid recharge. A rapid increase of brake
pipe pressure is obtained when release is started by
using the emergency reservoir (which remains fully
charged during a service application).

(4) Improved emergency. Undesired
emergency during service application is eliminated by
separation of the parts controlling the service and
emergency portion.

(5) Emergency brake cylinder pressure.
Emergency brake cylinder pressure approximately 20
percent higher than that obtainable from a full service
brake application.

(6) Speed of emergency. Speed of emergency
through the train is approximately 40 percent faster than
the former standard freight brake.

(7) Development of emergency pressure.
Development of emergency brake cylinder pressure in
steps at a controlled rate prevents damaging shocks.
Emergency pressure is available at all times.

b. AB-1-B Freight Brake. The AB-1-B brake is the
same as the standard AB brake equipment with the
addition of a filling piece with a selector valve portion,
which is applied between the pipe bracket and
emergency portion of the AB control valve. The service
and emergency portions are standard in all respects to
the AB control valve, but the studs holding the filling
piece and emergency portion to the pipe bracket are
longer than standard.

8-12. AB and AB-1-B Brake System Components
The components for both the AB and AB-1-B brake
systems are the same unless otherwise noted:

a. AB Control Valve (used with AB brakes). The
AB valve consists of the following components:

(1) A pipe bracket, which is permanently
mounted on the car and carries the pipe connections so
that no pipes need to be disconnected to remove a
valve portion. It also contains a removable hair strainer
to keep foreign matter out of the valve portions.

(2) The service portion, which controls the
charging of the reservoirs and the service application
and release of brakes.

(3) The emergency portion, which controls the
quick-action feature, high brake cylinder pressure, and
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the accelerated emergency release function.
b. AB-1-B Control Valve (used with AB-1-B brakes)

(1) The AB-1-B control valve is the same as the
standard AB control valve except for the addition of a
filling with selector valve portion and longer emergency
portion bolting studs. The filling piece is bolted on
between the pipe bracket and the emergency portion.

(2) A safety valve is provided on the selector
valve portion which limits brake cylinder pressure for
severe brake applications, but is closed off from the
brake cylinder in emergency. The proper setting for the
safety valve is 60 pounds.

(3) A connection is made from the signal line to
the filling piece which automatically adjusts the selector
valve for either passenger or freight service. When
operated in passenger service, signal pressure
automatically adjusts the selector valve to provide a
direct build-up of emergency brake cylinder pressure.

(4) When operated in freight service, the
absence of signal line pressure automatically adjusts the
selector valve to provide the standard three-stage
development of emergency brake cylinder pressure.

(5) In service braking the operation of this equipment is
the same as the AB equipment.

c. A-2-A Quick-Service Valve (When Equipped).
The A-2-A quick-service valve|(fig 8-10) insures prompt
brake pipe reduction and positive brake application.

d. Brake Cylinder|(Fig 8-11)

(1) The brake cylinders are equipped with a
piston and rod connected through the brake levers,
brake rods, and brakeshoes. When the piston is forced
outward by the air pressure, force is transmitted through
the rods and levers applying the brakeshoes to the
wheels. A release spring forces the piston to the release
position when air pressure is exhausted from the
opposite end of the cylinder. A packing cup presses
against the cylinder walls and prevents the escape of air
past the piston.

(2) Periodic cleaning, oiling, and testing of the
brake cylinder is performed without removing the
cylinder from the car.

e. Combined Auxiliary and Emergency Reservoir.
The auxiliary and emergency reservoirs are combined
into one unit which is divided into two
compartments. One serves as storage for auxiliary air
pressure and the other for
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AUXILIARY_ RESERVOIR EMERGENCY RESERVOIR
AT

BRAKE PIPE BRAKE CYLINDER
RETAINER

Figure 8-9. AB valve showing the operating portions with pipe bracket section
cut away to show strainer.
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Figure 8-10. Exterior view of A-2-A quick-service
value.
emergency air pressure. Letters cast on a lug projecting

from the separation plate identify the reservoirs. The
letters AUX on one side of the lug indicate the auxiliary
reservoir and the letters EMERG on the other side of the
lug indicate the emergency reservoir.

f. Automatic Air-Operated Slack Adjuster (when
equipped)

(1) The automatic slack adjuster [(fig 8-3) is a
device for maintaining a uniform running standard piston
travel.

(2) The piston travel, when over that for which
the adjuster is set, is automatically shortened by a small
cylinder having a piston with a pawl which engages with
and turns the ratchet nut The adjuster cylinder takes air
from the brake cylinder through a small pipe which is
tapped into the brake cylinder at a distance from the
pressure head approximately equal to the desired piston
travel.

(3) When piston travel allows the piston
packing cup to pass the port where the adjuster pipe is
connected to the cylinder, brake cylinder pressure is
admitted to the adjuster cylinder which moves the piston
the full stroke of the cylinder, compresses a spring and
moves the pawl over two teeth of the ratchet nut.

(4) When the airbrake is released and the brake
cylinder piston moves back past the port, the air in the
adjuster cylinder exhausts into the nonpressure end of
the brake cylinder. This permits the piston spring in the
adjuster cylinder to force back the adjuster piston, and
by means of the pawl makes 1/8 of a turn of the ratchet
nut.

g. Combined Dirt Collector and Cutout Cock. A
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combined dirt collector and cutout cock is
connected in the brake pipe leading to the pipe bracket.
It prevents pipe scale, sand, cinder, and other foreign
matter from entering the AB valve. The umbrella-
shaped check valve retains in the dirt chamber the
collected dirt accumulated during airbrake operation. To
remove the dirt chamber for cleaning, remove the two
nuts securing the chamber to the collector body.

h. Branch Pipe Tee. The branch pipe tee[(fig 8-14)
connects the branch pipe to the brake pipe. It prevents
excessive moisture that may be deposited in brake pipe
from passing into the branch pipe and thence to the AB
valve.

i. Retaining Valve.

(1) The retaining valve is a three-position,
manually operated, pressure-retaining exhaust valve
. The valve is usually fastened to the end of
car near the brake staff The handle positions are plainly
identified as follows:

(&) EX (Direct Exhaust) handle pointing
downward.

(b) HP (High Pressure Retain) handle 45° to
60° clockwise from EX position.

(c) SD (Slow Direct Exhaust) handle 135°
to 1500 clockwise from EX position.

(2) The retaining valve is calibrated to regulate
the air pressure as follows:

(8) With the handle in direct exhaust the
brake cylinder pressure exhausts freely to the
atmosphere.

(b) With the handle in high pressure retain
it retards the exhaust of air from the brake cylinder down
to a predetermined pressure and then retains that
amount (approximately 16 to 22 psi).

(c) With the handle in slow direct exhaust
the brake cylinder pressure exhausts slowly to the
atmosphere.

(3) The calibration of the retaining valve is such
as to permit the blowdown of a 435-cubic-inch reservoir
volume from an initial charge 80 psi pressure for each of
its three positions in the time specified below:

Position Pressure blowdown  Time (in seconds)
Direct Exhaust 70 to 10 psi Less than 3
seconds
High Pressure
Retain 60 to 40 psi 33 to 43 seconds
Slow Direct
Exhaust 60 to 40 psi 17 to 22 seconds
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LENCECO BECh:
1 Lever bracket 9 Pressure head gasket 17 Strainer
2 Fitting anchor ring 10 Pressure head bolt and nut 18 Strainer retaining ring
3 Fitting clamping nut 11 Lever bracket pressure head 19 Hollow rod collar
4 Lever bracket bolt and two nuts 12 Piston and hollow rod 20 Special lock washer
5 Fitting cap screw 13 Release spring 21 Rod collar set screw
6 Fitting gasket 14 Cylinder body 22 Hollow rod packing seal
7 Straight fitting body 15 Nonpressure head bolt and nut 23 Spring seat
8 Piston packing cup 16 Nonpressure head gasket 24 Nonpressure head

Figure 8-11. Assembly view of the AB-A brake cylinder with lever brackets.

Note. Prior to 1967, some care were equipped
with a two-position retaining valve to control brake
cylinder pressure. With the handle In down position, the
brake cylinder air exhausts freely to the atmosphere.
With the handle in up position, it retards the exhaust of
air from the brake cylinder down to a predetermined
pressure and then retains that amount.

j- Angle Cocks. Angle cocks with hose
connections and couplings are connected on the ends of
the brake. They provide a flexible connection between
the brake pipes on adjoining cars.

8-13.
Track

Cleaning and Testing AB Brakes on Repair

a. Requirements. The complete brake equipment
must be cleaned, oiled, tested, and stenciled (COT&S)
as follows:

(1) After expiration of 48 months as indicated
by the stencil marking on car; and may be given COT&S
attention after expiration of 45 months when the car is
on the repair track regardless of whether or not it needs
other repairs.

(2) When airbrakes are inoperative due to
failure to pass the Single Car Test Device Code of
Tests, unless the inoperative condition is due to renewal
of pipes and fittings (including flange and compression

8-15

type) duplex release valve part, vent protector, brake
reservoir, combined dirt collector and cutout cock,
branch pipe tee, retaining valve or parts of these items.

(3) When stenciled markings as required are
missing, incorrect, or indistinct.

b. Cleaning

(1) To secure the required external clearances
and reduce the cleaning time to a minimum, the
following tools and equipment are required by the brake
cleaning personnel for performing their respective
functions:

(& An open end S wrench with 3/4-inch and
13/16-inch openings, for dirt collector, branch pipe tee,
and cutout cock.

(b) Combination socket wrench set for AB
valve portions, flange fittings, and brake cylinder
nonpressure head. The set consists of one ratchet-type
handle, two extensions, one universal joint, and five
sockets in sizes 9/16- inch, 5/8-inch, 3/4-inch, 13/1.6-
inch, and 1 inch. The 13/16-inch socket is required only
for the AB empty and load changeover valve.

(c) Strainer nut wrench for brake pipe
strainer nuts, used with handle and extensions listed in
(b) above.
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Figure 8-12. Combined auxiliary and emergency reservoir.

(d) Blowing nozzle valve with suitable 1/4-
inch pipe nipple nozzle for blower hose.

(e) Shipping covers and vent protector plug
as per brake manufacturer's standard for protecting AB
valve portions in transit.

(f) Suitable covers or containers to protect
the AB brake cylinder piston, hollow rod and
nonpressure head assemblies from dirt or damage
should be provided when transporting assemblies to and
from the car.

(g) A grease can arranged so that both the
grease and brush can be protected against dirt.

(2) Record the car number, owner, and last
cleaning date. All old cleaning marks must be scraped
off and painted over with quick-drying black paint.

(3) Close the branch pipe cock and drain the air
out of the auxiliary reservoir, emergency reservoir, and
brake cylinder. Remove the cup from the dirt collector
and leave it off until cleaned valve portions are applied.
Disconnect the release valve lever, leaving it attached
to the release rods.

8-16

(4) Blow any dirt or water out of the yard air line
and supply hose connection to car. If the brake tests
are to be made by the men who clean the brake, couple
the single car tester to the yard air line and the car brake
pipe at the B-end of the car. Otherwise, couple the yard
air supply directly to the car brake pipe. Charge the
brake pipe, and leave the yard air supply connected to
it. Blow out the brake pipe by opening the angle cock at
the A end of car, and then apply a dummy coupling or
the blower hose to the A end of the car and leave both
angle cocks open. Open the branch pipe cock to blow
dirt from the branch pipe, then close it.

(5) Scrape, wipe, and blow off all dirt adjacent
to the gaskets between -the pipe bracket and the valve
portions, then using the blower hose, blow off all loose
dirt on the AB valve portions, pipe bracket, hopper
slopes, car underframes, etc., that may otherwise get
into the AB valve portions or pipe bracket when the
portions are being removed and clean portions applied.

Note. The operating portions of the AB control
valve or parts thereof must never be dismantled or have
any parts removed or replaced on the car. All cleaning
and relubrication of the valve portions must be
accomplished by competent airbrake mechanics in a
well- lighted location.



Figure 8-13. Combined dirt collector and cutout
cock.

GAPNUTS WITH
NONREMOVABLE

VALVES AND
SPRINGS

Figure 8-15. Sectional view of standard retaining
valve.

c. Remove AB Valve Service Portion
(1) Disconnect the brake cylinder release rod.
Remove the three nuts from mounting studs and slide
the valve portion off the studs.
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(2) Remove the brake pipe strainer and place it
in the shipping cover. Immediately apply the cover to
the service portion and tighten the holding nuts. The
shipping cover must be applied to prevent entrance of
dirt, water, or damage to internal parts when
transporting the valve to the airbrake shop for
reconditioning (para 8-

15).

d. Remove AB Valve Emergency Portion

(1) Remove vent protector the

opening with a vent protector plug.

and plug

(2) Remove the three nuts from the mounting
studs and slide the valve portion off the studs.

(3) Move the piston into release position and
immediately apply the shipping cover and tighten the
holding nuts. The cover must be applied to prevent
entrance of dirt, water, or damage to internal parts when

transporting the valve portion to the airbrake shop for
reconditioning (para 8-15).

e. Remove Retaining Valve
(1) Unscrew the exhaust pipe from the elbow
and uncouple inlet air line at the union.
(2) Remove the nuts and bolts that secure the
valve to car end and remove valve and strainer.
(3) Place the strainer in the spare shipping
cover, then apply the shipping cover and tighten the

holding bolts. Transport the valve to the airbrake shop
for reconditioning .

f. Clean Dirt Collector. Remove nuts and bolts
that secure dirt chamber to collector body and remove
chamber from collector body. Separate gasket and
check valve from the collector. Thoroughly clean
chamber and check valve of all dirt and other foreign
matter. Do not replace chamber and check valve until
after pipe bracket and associate parts have been
cleaned (G, below). When replacing check valve and
chamber, use a new gasket between chamber and body.

g. Clean Pipe Bracket and Associate Parts

(1) Using scrapers of suitable form, loosen any
dirt in the brake pipe passages, strainer chamber, and
other connecting passages of the pipe bracket.

(2) Use a blower hose with a suitable nozzle
and blow any loose dirt and scale from pipe bracket and
associate parts. Blow dirt from the face of the bracket,
strainer chamber, and branch pipe passage toward the
open dirt collector.

h. Install Reconditioned Service Portion

(1) Apply a new throw-away type or a cleaned
felt or hair type strainer to the cavity in the pipe bracket.
Use a wood mandrel to guide



the strainer into proper position. Make sure of its inner
engagement with sealing bead (if inserted properly, all
nut threads will be visible). Apply its holding nut and
tighten it firmly.

(2) With the service portion gasket in place on
the pipe bracket and fully seated in its locking
projection, remove the shipping cover from the clean
service portion. With the piston in release position,
immediately mount the portion, sliding it slowly and
carefully on the studs against the pipe bracket. Coat the
stud threads with graphite grease and tighten the
holding nuts evenly and then firmly.

(3) Connect the brake cylinder release rod to
the release valve handle.

i. Install Reconditioned Emergency Portion

(1) With the emergency portion gasket in place
on the pipe bracket and fully seated in its locking
projection, remove the shipping cover from the clean
emergency portion Examine the emergency piston to
insure it is in release position. Damage to the piston
and bush will result if the piston is out of the bush while
the portion is mounted on the pipe bracket.

(2) Mount the portion, sliding it slowly and
carefully on the studs against the pipe bracket. Coat the
stud threads with graphite grease and tighten the
holding nuts evenly and then firmly.

(3) Remove the vent protector plug and apply
and securely tighten a serviceable vent protector to the
clean emergency portion.

j- Install Reconditioned Retaining Valve. Install
retaining valve in reverse of removal (e, above). Make
sure the valve is securely fastened to the car in a
vertical position and that the handle moves freely

[8-24b).
k. Clean and Lubricate Frame-Mounted Brake
Cylinders
(1) Disconnect brake lever and remove
brake cylinder push rod.
(2) To avoid personal injury, examine the

hollow rod collar on end of piston to determine if it will
hold securely.

(3) Remove the pressure head bolts and then
remove the piston, release spring and nonpressure head
complete.

(4) Apply a shipping cap to the nonpressure
head. This will protect the piston packing cup, lubricator
swab assembly, and other parts against damage and
contact with dirt when transporting the assembly to the
airbrake shop for reconditioning (para 8-18).

(5) If the nonpressure head gasket is in suitable
condition to provide a tight seal, replacement is not
required. If damaged, remove gasket, clean its seat
when cleaning the brake cylinder and apply new gasket.
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(6) Thoroughly clean the brake cylinder by first
using a dull rounded scraper for removal of all grease
and dirt. Use solvent, if necessary, to soften gummy
deposits and remove rust spots, then wipe dry and clean
with a lint-free cloth.

Do not use cotton waste.

Note. After cylinder is cleaned, it should be covered to
protect it from dust and dirt unless the piston and
nonpressure head assembly is to be immediately
installed. The lubricant must be applied to the cylinder
just before the cleaned and lubricated piston is applied.

(7) Using a suitable brush, coat the cylinder
wall thoroughly with a thin layer of brake cylinder
lubricant. Place the nonpressure head gasket in correct
position in the recess on the cylinder flange. Remove
the shipping cover from the piston assembly. Coat the
cylinder wall bearing surface of the packing cup and fill
the grease groove of the swab retainer with brake
cylinder lubricant. Insert the piston assembly in the
brake cylinder as follows:

(a) Stand the piston assembly on end with the
nonpressure end down.

(b) With the piston in this position, enter it into the
cylinder. Slowly raise the nonpressure head until the
upper portion of the packing cup engages in the cylinder
wall. Shove the piston back into the cylinder.

(c) Apply nonpressure head bolts and
evenly and then securely.

(d) Apply push rod and connect it to brake lever
with brake lever pin and secure with cotter key.

Clean and Lubricate Truck-Mounted Brake Cylinders

(1) Remove cotter pin and anchor pin from the
piston rod and release the rod from the yoke.

(2) Remove capscrews that secure the air line
adapters to the cylinder and separate the adapters from
the cylinder. Remove the gaskets.

(3) Remove locknuts, nuts, and bolts that secure
the brake cylinder to the truck bolster. Remove the
cylinder assembly and transport the assembly to the
airbrake shop for reconditioning (para 8-18).

(4) Using new gaskets, install the brake cylinder in
reverse of removal.

m. Inspect Brake Rigging

(1) Check all brake levers and rods to insure
that they conform to the standard dimensions shown on
the metal badge plate attached to car. Wrong brake
levers or brake rods shall be replaced with standard to
car except where brake

tighten



levers on car are of same ratio as dimensions on badge
plate.

(2) Inspect bottom rod and brake beam safety
supports. Repair or renew as necessary.

(a). Brake beams, brake hangers, hanger
pins, and brackets must be checked in accordance with
the condemning limits shown below and renewed or
repaired as necessary: (a) Brake beam hangers of
round or other section, irrespective of original diameter
or thickness, if vertical thickness of top or bottom portion
is worn or reduced to 3/4 inch or less when measured
vertically or through the corners measured on the
radius.

(b) Brake beam hanger pins or bolts, originally
1 inch in diameter, if worn to 7/8 inch or less.

(c) Brake beam hanger pins, bolts or brake
connection pins, originally in excess of 1 inch in
diameter, if worn to 1 inch or less at any point.

(d) Brake beams should be renewed when
tension rods are cut or worn 5/16 inch or more below
original diameter or when brake heads are worn so that
the vertical thickness of the top portion of top eye is
worn 7/8 inch or less; center or upper hanger openings
are worn so that the opening measured vertically at
hanger bearing is 1 1/2 inches or more; the distance
between upper and lower brakeshoe lugs exceeds 2 1/4
inches measured at face of head; one or more toes are
broken or worn off to such extent that no portion will
contact the back of brakeshoe when brakes are applied,;
brake hanger bracket cast integral with truck side
bolster, having pin hole worn oblong to a depth of 1/2 of
its original diameter, or worn oblong not more than 40
percent, shall be restored to original diameter by
bushing or by fusion welding process. If the hanger
bracket is not cast integral with truck side or bolster, it
shall be repaired or renewed when pin hole is worn to
the extent specified above.

Note. The wear limits prescribed above are
primarily intended to apply to inspection made of cars in
shops or on the repair track, as such parts cannot be
measured or gaged with any degree of accuracy without
disassembly. The determination of condemning limits of
these parts in tralnyards must therefore be left to the
exercise of good judgment by the trainyard inspector,

(3) Inspect brakeshoes for broken or missing keys
and worn or damaged shoes. Brakeshoes shall be
renewed with any of the following defects:

(&) AAR standard type with 1/2 inch or less
wear metal. Composition type with 3/8 inch or less
thickness, including lining and backing plate.

8-19

TM 55-203

(b) Broken or part missing. Wear metal
broken through and sliding on reinforced back.

n. Clean, Test and Adjust Air-Operated Auto-
mattec Slac Adjusters

(1) Remove the capscrews that secure the air
line adapter to the adjuster cylinder and separate from
the cylinder and remove gasket.

(2) Refer to[figure 8-3{2) and remove the three
casing nuts and lockwashers that secure the engine
portion to the adjuster body. Turn the engine portion off
the adjuster screw and transport it to the airbrake shop
for reconditioning.

(3) Remove the crosshead and adjuster screw
from adjuster body. Clean the screw threads thoroughly
with a wire brush. Do not lubricate. The adjuster screw
nut should turn freely on the screw. If the threads of the
screw or nut are excessively worn, replace with
serviceable parts. Blow out the slack adjuster air line to
insure that the brake cylinder port is open.

(4) Assemble the adjuster screw, crosshead,
and reconditioned engine portion in reverse of removal.
Use new gaskets between engine portion and adjuster
body and the air line adapter and the adjuster cylinder.

(5) Adjust brake cylinder piston travel
follows:

as

(&) Apply the brakes with full service

With brake thus applied, measure and
record piston travel. Check all levers and rods for
proper clearance. Inspect brake cylinder and slack
adjuster connections for leakage.

(b) Release brakes and see if slack adjuster
has operated. If the adjuster has not operated and the
shoes clear the wheels by 3/8 inch, no adjustment is
necessary. If shoes exceed 3/8 inch, adjust brake
rigging manually. If the slack adjuster operates and
piston travel is excessive, adjust brake rigging manually.

(c) On swivel trucks where the brakes on
more than one truck are operated by the same cylinder,
adjust standing piston travel to 7 1/2 inches. Where the
cylinder operates the brakes on one truck only and on
units equipped with truckmounted brake cylinders,
adjust the piston travel for that type of brake cylinder.

0. Inspect Airbrake Hoses. Carefully inspect
airbrake hoses and renew if found defective because of
the following wear limits:

(1) Burst hoses.
(2) Leakage discernible without soapsuds

application.

test.



(3) Abrasion through the outer covering which
indicates damage to, or deterioration of, the first layer of
duck (fig._8-16).

(4) Longitudinal or spiral cracks which

show damage to, or deterioration of, the first layer of
duck|(fig 8-17).

(5) Soft spots which clearly indicate that the
fabric has broken down [fig 8-18}.

(6) Loose or defective fittings on either end or
on both ends of the hose.

(7) End of the tube 3/8 inch or more from the
shoulder of either the nipple or the coupling.

Figure 8-16. Hose with a hole in outer cover. Fabric
in good condition.

Figure 8-17. Hose with a bad longitudinal crack in
outer casing.

SOFT BEND

Figure 8-18. Hose with a "soft" bend.
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(8) Porous hose, as determined by soapsuds
test.

(9) Spliced hose.

(20) Missing hose.

(12) Over 8 years old (determined by date
on hose), date obliterated at time of cleaning, oiling,
testing, and stenciling, or periodic attention (indate
testing and stenciling) of airbrakes.

p. Perform Code of Tests. After all work is
completed, blow out supply line to which testing device
is to be attached and perform code or tests in
accordance with TM 55-2006.

g. Apply Stenciling

(1) Scrape off old stencil and paint over with
quick-drying paint.

(2) Apply stenciling showing month, day, and
year, railroad or private line, line reporting marks, and
initial of shop or station (fig 819).

(3) If location of lettering does not present a
clear view from outside of car, stenciling shall be placed
on side sill near release valve handle. Do not stencil
both reservoir and side; only one stencil is permitted.
On tank cars, where location of reservoir is such that
stenciling would be obliterated due to spillage, stenciling
may be located on reservoir side of center sill between
bolsters and close to B end bolster as possible. On
hopper cars where construction of car will permit,
stenciling may be located on sub side sill near release
rods. The application of duplicate markings is
prohibited.

Note. Stencil markings must not be changed
until all work has been completed.
8-14. Cleaning and Testing AB-1-B Brakes on
Repair Track

Cleaning, oiling, testing, and stenciling of AB1-B brakes
is the same as that for AB brakes [(para 8-13), with the
following additional instructions:

a. Remove Filling Piece with Selector Valve

(1) Remove emergency portion [(para 8-13H).

(2) Disconnect air piping from filling piece.

(3) Slide filling piece with selector valve off
mounting studs. Immediately apply shipping cover to
selector valve and tighten holding nuts. The shipping
cover must be applied to prevent entrance of dirt, water,
or damage to internal parts when transporting the valve
to the airbrake shop for reconditioning (para 8-16).
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b. Remove A-2-A Quick-Service Valve
(1) Clean exterior of valve thoroughly of all dirt
and other foreign matter.
(2) Remove nuts from mounting studs.
Carefully slide valve off mounting studs and apply
shipping cover.

(3) Transport valve to the airbrake shop for
reconditioning [para 8-17).

c. Install Reconditioned Filling Piece with Selector
Valve
(1) With the filling piece gasket in place on the
pipe bracket and fully seated in its locking projection,
remove shipping cover and slide filling piece on
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mounting studs. Make certain it fits snugly against pipe
bracket.

(2) Install emergency portion as specified in
paragraph 8 .
d. Install Reconditioned A-2-A Quick Service
Valve
(1) With the valve gasket in place on the pipe
bracket and fully seated in its locking position, remove
shipping cover and slide valve on mounting studs.

(2) Coat threads of studs with graphite grease
and tighten holding nuts evenly and then firmly.



8-15. Shop Maintenance of AB Control Valve
a. General

(1) The purpose of these instructions is to avoid
unnecessary expense due to careless handling of the
parts. It is possible to dismantle or assemble all parts of
the valve readily. If excessive force is required, make
an investigation immediately as to the cause of the
difficulty.

(2) When dismantling the operating portions,
exercise care to avoid distortion of belts, studs, nuts,
and like items by using tools especially adapted for this
type of work. Similar care must be taken to avoid
mutilation or damage when dismantling the valves with
respect to pistons, springs, gaskets, slide valves,
graduating valves, and like items.

(3) Completely dismantle the operating portions
and lay out the parts as illustrated in[_figures 8-20]
through 8-25. Wash all metal parts in approved solvent
that will dissolve oil and grease without abrasion.

(4) Dip all gaskets and rubber seated valves in
approved solvent to assist in the removal of greasy dirt
and immediately wipe dry after cleaning. Do not soak
the parts in the cleaning fluid.

(5) Replace all gaskets which have broken or
flattened beads or any that reveal cracks or cuts on
diaphragms or sealing surfaces. Remove and replace
all "0" rings.

(6) Brush serviceable gaskets with a soft bristle
brush (such as a shoe brush) to remove any remaining
dirt and to give them a polish.

(7) Check all piston bushings for shoulders,
grooving, cracks, pitting, hollow ring bearing surfaces,
and for taper and out-of-round with a dial indicator gage.
If necessary, true up the bushings on a precision
grinder, boring machine, or hand grinder before being
gaged for ring size. After bushings are reconditioned,
wipe with an oily cloth and then wipe clean with a clean,
lint-free cloth. Finally, clean with an approved solvent to
remove all traces of powdered bushing material before
reassembling the piston.

(8) When necessary to remove or replace the
piston ring, use suitable tools to avoid damage to the
groove.

(9) Splined socket choke plugs are now
supplied in place of the screwdriver slotted type. The
splined socket type can be readily removed or applied
without damage to the choke plug or to the thread in the
tapped hole.

(20) The size of chokes is important. The
choke fittings must be removed, cleaned, and inspected,
to insure that they are not restricted. Do not use
metallic tools for cleaning chokes, as their size and
shape must not be changed.
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Check passages for cleanliness and blow out if
necessary. Replace chokes in the same location from
which removed. The choke fittings for each portion are
described under the heading for that particular portion.

(12) Replace all springs which show rust pits
or distortion, or which have a permanent set. A list of
springs and a table of identification are presented under
the heading of that particular portion.

(12) When reassembling valve portions,
tighten cap screws and nuts sufficiently to prevent
gasket leakage but not excessively to cause distortion of
covers and gaskets.

b. Service Portion

(1) Choke fittings. The service portion contains
five choke fittings. Three of the five choke fittings are
shown in [figure 8-20.]1 They govern the flow of air
through the ports in which they are located as follows:

(&) The choke located in the body under the
cover controls the flow of air from the quickservice
portion to the atmosphere.

(b) The choke located under the limiting
valve cover controls the flow of air in the quickservice
passage between the slide valve and the limiting valve.

(c) The choke located in the cover controls
the flow of air in the passage between the release
insuring valve and the slide valve exhaust in service lap
position.

(d) The correct orifice size of each of the
above three chokes is 1/32-inch drill.

(e) Two chokes (not illustrated) which are
located in the service portion body, control the charging
of the auxiliary reservoir. The correct orifice size is No.
57 drill (.043 inch).

(2) Springs. The service portion has a total of
ten springs (nine coil and one leaf) which are identified
as follows:

(&) Release insuring valve spring ((8), fig 8-
21) holds the valve on its seat until brake valve pressure
rises 1 1/2 pounds above auxiliary reservoir pressure.

(b) Diaphragm spring ((5), acts
on the diaphragm of the quick-service limiting valve to
hold the valve open until the force of the spring is
balanced by a brake cylinder pressure of 10 pounds.

(c) Piston  spring ((12),
mounted in the stem resists movement of the piston and
graduating valve after the feed grooves or charging
ports are closed and just previous to opening of the
preliminary quick-service port.
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(d) Return spring ((14),[fig_8-22) returns the
piston and slide valve from retarded recharge to normal
recharge position.

(e) Slide valve spring ((15] fig 8-22) holds the
service slide valve to its seat.

(f) Graduating valve spring ((17)[ fig_8-22)
holds the graduating valve to its seat.

(g) Check valve spring ((6)[fig 8-23) holds the
limiting valve check and backflow check to their seats.

(h) Check valve springs ((8)[_fig 8-23) hold the
auxiliary and emergency reservoir release check valves
to their seats when the release valve plunger is down.

(i) Duplex release valve plunger spring ((17),
returns the plunger to normal position when the
operating rod is released, so that reservoir release
check valves can return to their seats.

() Spring identification. The following

tabulation gives the Westinghouse Airbrake data
necessary to identify each of the springs described.

SERVICE PORTION BODY

LBODY COVER

Figure 8-20. Location of chokes in service portion
body and cover.

Table 8-1. Spring Identification AB Service Portion

Approximate Approximate Approximate Approximate
Reference No. Part No. OD. dia wire free height No. turns Material

8,fig 8-21 A96026 31/64" .047" 19/32" 10 Steel

5, fig 822 A95023 1 9/64" 125" 3" 10 1/2 Steel
12[fig 8-22] A501006 13/16" .062" 213/32" 11 Steel
14[fig 8-22| A95026 127/32" 156" 3 45/64" 8 Steel

17[fig 8-22| A93940 5/32" .020" 21/32" 12 PH. Bronze
6,[fig 8-23 A94852 15/32" .035" 15/16" 7 PH. Bronze
8,[fig 8-23 A93972 9/16" .057" 115/32" 8 Steel

17 [fig 8-23 A95025 59/64" .098" 2 15/16" 10 Steel

(3) Inspection and lubrication of choke fittings.
Check all choke sizes ((1) above). Coat threads of
choke fitting’s lightly with a compound consisting of one
part graphite and two parts oil (SAE-20) by weight.
Make sure the chokes are replaced in the same location
from which removed.

(4) Inspection and lubrication of slide valve

(@) Remove slide valve ((16], fig 8-22) from
service piston (22). Check retaining pin holes in slide
valve and slide valve pin tube for excessive wear.

(b) Remove shoulders or roughness on
slide valve by facing with No. FF-280 Carborundum
cloth placed on a lapping plate. Then finish slide valve
on lapping plate, using flour of emery as an abrasive.

(c) Recondition slide valve seat in body
with lapping stick faced with No. FF-280 Carborundum
cloth placed on the underside of the lapping stick tool.
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Remove burrs from all ports in the slide valve seat. Do
not enlarge the ports when removing burrs.

(d) Clean all parts with an organic solvent
type of cleaner to remove all dirt, oil, gum, or grease.
Do not use an alkaline cleaning solution. Lubricate the
entire surface with one drop of lubricating oil (SAE-20).

(5) Inspection and lubrication of graduating
valve

(&) Check the lengthwise clearance of the
graduating valve (20, fi 8-22), in the piston assembly.
The lengthwise clearance must be not less than, 0.004
inch.

(b) Check graduating valve seat in the body
and lap seat using H-40 fine Carborundum compound or
an approved metal polish.



Service portion cover

Cover gasket
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Figure 8-21.

Service portion cover and release
insuring parts.

(c) Thoroughly clean all parts with an
organic solvent type cleaner to remove all dirt, oil, gum,
and grease. Do not use an alkaline cleaning solution.
Lubricate the entire surface with one drop of lubricating
oil (SAE-20).

(6) Inspection and lubrication of self-oiling
piston

(8) Clean the piston ring and its groove by
dipping the piston in cleaning fluid and then moving the
ring around in the groove. Repeat the operation until
the groove and ring are thoroughly cleaned.

Note. An early type of self-oiling piston,
having two holes drilled in the piston head near the top
of the piston, must not be submerged in cleaning fluid.
For this type of piston, see instructions in (7) below.

(b) Where rings are stuck with dirt too
tightly to be moved in the groove, soak the ring in
penetrating oil and then tap the ring gently with a
hardwood block to drive it flush with the top edge of the
groove. Start the tapping at one side of the ring joint
and progress around the piston in short steps until the
ring is loosened sufficiently to be moved in the groove.
If this procedure will not loosen the ring, it is evident that
the groove is binding and must be reconditioned and a
new ring fitted.
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(c) When a new ring is to be fitted, place
ring in the body cylinder; a snug fit should be obtained.
Check alignment of piston and position outside surface
of ring into ring groove. Turn the ring the full length of
the circumference and note if ring is restricted from
turning freely. If ring does not turn free, remove burrs or
repair as required. Position ring in groove. A slight drag
should be felt when, turning the ring in the groove.

Note. When fitting new lap joint rings, they
must be carefully installed with the narrow bearing
surface of the scarf towards the brake pipe side.

(d) If the wick which runs from the small
crescent-shaped recess in the bottom of the ring groove
to the oil reservoir is damaged, it must be replaced. A
new wick is approximately 5 3/4 inches long. To
facilitate assembly, a special wick is available having
bare wire on one end for about 2 1/4 inches. If specially
prepared wicks are not available, bare the wire by
burning. Start the wire down through the wick hole and
pull the wick through the hole until about 1/2 inch end is
left in the ring groove. Bend the end of the wick across
the middle or breather hole and anchor in the last hole in
the recessed ,section at the bottom of the ring groove.
Cut the bare wire off the wick and wind it in a
counterclockwise direction around the oil reservoir. The
free end of the wick must not obstruct or come in
contact with the 1/32-inch-diameter breather hole
located adjacent to the wick hole in the oil reservoir.

(e) When the piston ring and its groove are
thoroughly clean and dry, position the end of the ring
above the lubricating hole in the bottom of the ring
groove. Raise the end of the ring and make sure that
the lubricating wick is flat on the bottom of the recessed
portion of the ring groove. The wick must not touch the
ring or the mouth of the breather hole.

(f) Remove the oil plug which seals the oil
reservoir and drain the old oil from the reservoir. If the
oil plug is of the hexagon type, insert a capscrew into
the outer tapped opening so it will not be distorted with
the wrench when being removed. Use care to avoid
twisting the piston stem. If the oil plug has been
tightened excessively, tap lightly or use some other
means in loosening it rather than by means of a wrench
and vise, which will cause damage.
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1 Body 11 Service piston spring seat
2 Hex head capscrow (3) 12 Piston spring
3 Hex head capscrew (2) 13 Return spring cage
4 Hex head capscrew 14 Return spring
6 Diaphragm spring 16 8lide valve spring
6 Splined socket plug 16 Blide valve
7 Y%-inch auxiliary reservoir 17 QGraduating valve sp ‘ng
charging choke plug (.043" 18 Slide valve spring pin lock
drill) (2) 19 8lide valve spring pin
8 Y-inch choke plug (%" 20 Graduating valve
drilD) limiting valve Q.8. 21 Piston spring guide
choke 22 Bervice piston
%-inch choke plug (4. 238 Piston oil plug
drill) Q.8. chamber exhaust 24 Diaphragm stop
10 Spring seat retainer 26 Diaphragm follower
Figure 8-22. Service portion body and parts.
(9) Place piston in a vise with copper Jaws and oil is level with the bottom of the threads located in the

center of the piston head. Tighten the oil plug (with
capscrew still in place, if used) only tight enough

tighten only enough to hold the piston without damage.
With the piston head in a horizontal position and the
stem down, fill the reservoir with lubricating oil until the
8-25
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Figure 8-23. Quick-service limiting valve and parts.
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to prevent oil leakage. Make sure the oil plug makes a
seal between the flanged collar and the vearing surface
on the piston to prevent oil leakage out of the chamber.
Remove capscrew from oil plug, if used. To tighten oil
plugs of the non-hexagon type, use a torque wrench and
tighten to a force of 17 foot-pounds (200 inch-pounds).

(7) Inspection and lubrication of early type self-
oiling piston

(&) The early vintage type self-oiling piston
has two holes drilled in the piston head near the top of
the piston. The piston must not be submerged in
cleaning fluid. To clean the ring and its groove, squirt
the cleaning fluid around the ring and then move the
ring around in its groove. Repeat the operation until the
ring and groove are thoroughly clean. After cleaning,
blow the excess fluid away with a jet of air.

(b) If it is necessary to remove the ring
from the piston ((6) above), remove the wick in the
bottom of the groove. Do not replace when a new ring
is applied.

(c) Follow the same procedure for filling the
oil reservoir as described in (6) above.

(8) Inspection and lubrication of release-insuring
parts. Inspect the release-insuring parts[(fig_8-21) for
defects Reseat valve and seat if necessary Test spring
for proper tension using a spring gage Apply new spring
if required.

(9) Inspection and lubrication of quick-service
limiting valve and duplex release valve parts

(a8) Inspect the quick-service limiting check
valves and release check valves and seats for pitting.
Renew if found defective. Lubricate the rubber check
valves by placing them in a box with dry graphite.
Shake the box and remove check valves, wipe off
excess graphite with a chamois.

(b) Lubricate the two short prongs of the
duplex release valve plunger that fit in the bottom of the
reservoir. Release valve body with brake cylinder
lubricant prior to assembly to the body.

(20) Assembly of parts to service portion
body

(&) Press the side of the piston ring
opposite the scarf to the bottom of the ring groove and
apply three drops of lubricating oil through the ring scarf
opening. Restore the ring to normal position and
carefully rotate ring in groove to distribute the oil.
Position the ring scarf approximately 1 inch on either
side of the piston top center.
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(b) Apply a few drops of oil to piston
bushing and distribute evenly over the entire surface.
Evenly distribute one drop of oil on the collar at the
piston spring end of the piston. Then insert the piston
and slide valve in the body, ,leaving them in release
position.

(c) Assemble balance in parts in reverse
order of removal, using new parts as required.

(12) Performance of code of tests. Install
reconditioned valve portion on test rack and refer to TM
55-21023 for testing instructions.

c. Emergency Portion

(1) Choke fittings. The emergency portion
contains six choke fittings;[ figure 8-24] illustrates the
location of these choke fittings. The instructions for
cleaning and checking choke fittings in the service
portion apply for all of these chokes except for chokes
(1, (3), and (4) which are not readily removable and
should be cleaned in place. The removable chokes (2),
(5), and (6) must be removed, cleaned, and replaced
one at a time. Remove the filter felt in choke (5), clean,
and replace or renew if damaged. If choke (5) is the
earlier type which does not have a filter felt, replace with
the latest design.

(&) Choke (3), which serves to protect
against excessive spillover check valve leakage, is
located in the bushing under the spillover ball check (11,
[fig 8-25). Orifice size 3/64-inch drill.

(b) Choke (4) [(fig_8-24), which serves to
protect against diaphragm leakage, is located an the ball
check cover in the port between the chamber above the
spiliover valves and the chamber above the strut
diaphragm. Orifice size No. 69 drill.

(c) Choke (1), which serves to control the
rate of quick-action chamber pressure reduction during
an emergency application, is located in the vent piston.
Orifice size No. 69 drill.

(d) Choke (6), which controls the second
stage flow of air to the brake cylinder immediately after
the incite valves closes during an emergency
application, is located in the emergency portion body
and is accessible by removing a 1/4inch pipe plug.
Orifice size 3/32-inch drill.

(e) Choke (5), which controls the
quickaction chamber charging rate, is located in the
emergency portion body under the ball check cover.
The attached filter felt prevents restriction of the choke
by very fine dirt, thereby insuring the proper charging
rate of the quick-action chamber. Orifice size No. 73
drill.



() Choke (2), which controls the third stage
of brake cylinder pressure buildup during emergency
application, is located under the emergency portion
cover in the port which bypasses choke (6) when the
timing valve opens. Orifice size 9/64-inch drill.

(2) Springs. The emergency portion contains a

total of nine wire springs which are identified on figure 8-
25 as follows:

(&) Accelerated release check valve spring
5, holds the check valve (4) to its seat.

(b) Spillover check valve spring 6, holds
check valve (8) to its seat.

(c) Diaphragm spring 7, holds the slide
valve to its seat when the diaphragm is balanced.

(d) Vent valve spring 20, holds
emergency vent valve to its seat.

(e) Inshot check valve spring 25, holds the
check valve in contact with inshot piston stem

() Emergency piston spring 28,
movement of the spring guide in the piston stem.

(g) Return sprang 31, returns the piston and
slide valve to normal release position when brake pipe
and quick-action chamber pressures are equalized.

(h) Graduating valve spring 34, holds the
graduating valve to its seat on the slide valve.

(i) Inshot piston spring 48 resists inshot
piston movement until brake cylinder pressure rises to
15 pounds.

the

resists
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Figure 8-24. Location of the six emergency portion
choke fittings.

()) Spring identification. The following tabulation gives
the Westinghouse Airbrake data necessary to identify
each of the springs described.

Table 8-2. Spring Identification AB Emergency Portion

Approximate Approximate Approximate Approximate
Reference No Part No 0. D. diameter wire free height No turns Material
5 A94952 3/4" .072" 113/32" 7 Ph Bronze
6 A94581 3 1/64" .028" 1 3/32" 7 Ph Bronze
7 A94839 11/16" .064" 11/8" 6 1/2 Ph Bronze
20 A81643 13/8" 121" 2 23/32" 71,12 Steel
25 A94836 33/64" .050" 123/32" 14 Ph Bronze
28 A501006 13/16" .062" 2 13/32" 11 Steel
31 A500944 127/32" 187" sq. 2 29/64" 6 Steel
84 A93940 5/32" .020" 21/32" 12 Ph Bronze
48 A95032 13/16" .098" 11/32" 8 Steel

(3) Inspection, lubrication, and assembly of
parts. Inspection, lubrication, and assembly of parts is
the same as that of the service portion with the following
exceptions:

(&) The main (emergency) piston cannot be
removed without first removing the ball check cover and
taking out the slide valve strut which holds the slide
valve to its seat. Damage will result if force is used to
remove the emergency piston from its bushing without
first removing the strut.

(b) The springs behind the vent valve and
the inshot valve are held in place by circular metal
retainers which have lugs on two opposite sides.
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These lugs engage under a lip around the outer edge of
the cavities in the body casting. To remove the spring
and valve, press down on spring retainer and tilt it so
that one lug is exposed upward. When in this position,
the parts can be readily removed and can be
reassembled by using the same method in reverse.

(c) If the vent protector chamfer at the
exhaust of the emergency portion body is pitted
excessively due to rust, refinish the surface with emery
cloth or a suitable reamer. Do not remove
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Legend for Figure 8-25
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Figure 8-25. Emergency portion body and parts.
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any more material than is necessary to obtain a clean
surface The chamfer must be held to a 45° angle to
insure proper fit and tightness of vent protector.

(d) When the vent valve piston and the
inshot valve piston are assembled to the body, place
two drops of oil in the piston ring groove. Rotate the ring
in the groove to distribute the oil. Insert the piston in the
body and then evenly spread three drops of oil around
the piston bush. Move the piston back and forth several
times and then remove the surplus oil from the outer
edge of the cylinder.

(4) Performance of code of tests. Install
reconditioned valve portion on test rack and perform
code of tests in accordance with instructions in TM 55-
2006.

8-16. Shop Maintenance of AB-1-B Control Valve

a. General. Maintenance of the AB-1-B Con-
trol Valve is the same as the AB Control Valve
[para 8-15), except for the addition of a filling
piece with selector valve portion, located between
the emergency portion and the pipe bracket.
b. Disassembly. Rdfer to figurk 8-26, and dis-
assemble the parts as illustrated. Use extreme
care when dismantling the parts to avoid mutila-
tion or damage to springs, gaskets, diaphragms,
seals, and like items.
c. Cleaning and Inspection
(1) Wash all parts in a suitable solvent that will
remove oil and grease. Do not allow gaskets and
rubber-seated valves to soak in the cleaning fluid.
(2) Inspect valves and valve seats for wear
pitting or scoring. Recondition or renew as required.
(3) Check springs for rust pits, distortion,
breaks, cracks, and permanent set. The springs should
have a free height of 1 1/2 inches
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(4) Replace all gaskets and diaphragms that
have broken or flattened beads, cracks, swelling, or cuts
on diaphragm sealing surfaces. Coat all gaskets and
diaphragms with dry graphite before replacing.

(5) Inspect wasp excluder for defects. Clean
wire mesh with compressed air. Renew if found
defective.

d. Reassembly.  Refer to_figure 8-26] and
reassemble the parts as illustrated. Tighten nuts and
capscrews evenly, but not excessively to cause
distortion of covers and gaskets.

8-17. Shop Maintenance of A-2-A Quick-Service
Valve

a. General

(1) The A-2-A quick-service valve consists of a
pipe bracket and valve portion. The brake pipe strainer
used in the pipe bracket is identical to the strainer used
in AB control valve pipe bracket.

(2) Three springs and one choke are used in
the valve portion. They are identified il figure 8-27] by
reference numbers as follows:

(&) Choke (3) with filter controls the
charging of the quick-service volume reservoir. It is
located in the valve portion body under the strut
diaphragm cover. Attached to the choke plug is a filter
felt which prevents restriction of the choke by very fine
dirt, thereby insuring the proper charging rate of the
quick-service volume reservoir. Orifice size No. 73
drill.

(b) Spring (11) holds the piston slide valve
to its seat.

(c) Check valve spring (10) seats the cutoff
valve check valve.

(d) Diaphragm follower spring (8) seats the
diaphragm follower.

(e) The following tabulation gives the data
necessary to identify each of the springs described.

Table 8-3. Spring Identification A-2-A Quick-Service Valve

Approximate Approximate Approximate Approximate
Reference No. Part No .0. D. diameter wire free height. No turns Material
11 A94839 11/16" .065" 11/8" 6 1/2 Ph Bronze
10 A513914 11/16" .072" 11/16" 8 Steel
8 A513913 15/32" .072" 115/16" 7 Steel

b. Disassembly
(1) Remove nuts (24) from strut
diaphragm cover (22) and remove cover.
(2) Remove slide valve strut (23), piston (14),
and slide valve (16). The remaining operating portions

can now be readily removed from the valve body. Take
care to avoid distortion or damage to parts with respect
to piston springs, gaskets, diaphragms, slide valve, and
like items.
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Figure 8-26. Filling piece and selector valve portion.

c. Cleaning. Wash all metal parts in approved
solvent that will dissolve oil and grease without
abrasion. Dip all gaskets and rubber seated parts in

approved solvent to assist in removal of grease and dirt
and immediately wipe dry after cleaning. Do not soak
the parts in the cleaning fluid. Blow out all air passages
with compressed air.
d. Inspection and Maintenance

(1) Replace all gaskets which have broken or
flattened beads or any that reveal cracks or cuts on
diaphragm or sealing surfaces. Brush serviceable
gaskets with a soft bristle brush (such as a shoe brush)
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to remove any remaining dirt and to give them a polish.

(2) Check the piston bushing for ring size by
using a cylinder gage.

(3) Remove the filter felt in choke (3). Clean
and replace or renew if damaged. If the choke is the
earlier type which does not have a filter felt, replace with
the latest design.

(4) Reconditioning of the slide valve and piston
is the same as for the AB control valve [para 8-15b(4)
and (6)).



(5) Inspect springs (8), (10), and (11) for rust
pits, distortion, breaks, cracks, or permanent set.
Renew all springs that are defective.

e. Assembly of Parts to Body
(1) Press the side of piston ring opposite the
scarf to the bottom of the ring groove. Apply three
drops of lubricating oil through the ring scarf opening.
Restore the ring to normal position and rotate ring in
groove to distribute the oil. Position the ring scarf
approximately 1 inch on either side of piston top center.

(2) Apply a few drops of lubricating oil to piston
bushing and distribute evenly over the entire surface.
Distribute one drop of oil on the collar at the piston
spring end of piston, then insert piston and slide valve in
the body.

(3) Assemble balance of parts in reverse of
removal, using new parts as required.

Strainer choke

%-inch
gasket

spring

HO® WAam oRwN

e

Diaphragm

compression spring
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f. Performance of Code of Tests. Install
reconditioned valve on test rack and perform code of
tests in accordance with TM 552023.

8-18. Shop Maintenance of AB Brake Cylinder

a. Disassembly

(1) Remove shipping cap and place piston
assembly on a clean workbench.

(2) Remove packing cup (4)[(fig_8-28) with a
wood tool about | inch wide and 1/8 inch thick, with
rounded edges to prevent damage to packing cup and
piston lubricator.

(3) Place piston and nonpressure head in a
holding fixture which will hold the compression spring
partially compressed.

(4) Remove collar from end of hollow rod

(3), then remove retaining plate and packing
seal (13).

(5) Remove nonpressure head and
compression spring (9) from the hollow rod.

Flange fitung gasket
%-inch port gasket

% -inch Rort gasket
ange fitting

a
Lut-off disphrs,
-0:2 Valwe e
iaphragm follower

%rfnch port gasket
Check valve spring

Shde valve diaphragm
Shde valve pin
Platon assembly

Shde valve lockring
Shde valve

Plain seal

Piston ring

Body gasket

Strainer

1 Strainer

Disphragm cover
Valve strut
Nut

Figure 8-27. Assembly view of A-2-A qutck-serice valve.
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O,
1 Push rod 3 Piston and hollow rod
2 Nonpressure head 4 Packing cup
gasket 6 Union gasket
68 Pressure head gasket

Tee head bolts
Strainer assembly
Nonpressure head
Packing seal

7 Piston lubricator 10

swab 11
8 Cylinder body 12
9 Compression spring 13

Figure 8-28. AB brake cylinder, showing air pipe connection when used with automatic slack adjuster.

b. Cleaning, Inspection, and Maintenance

(1) Blow all dirt out of the nonpressure head
and strainer.

(2) Using a scraper and solvent, clean the seal
recess in the nonpressure head gasket face.

(3) With a tile, break any sharp edges from the
ends of the opening in the nonpressure head 'which
guides the hollow rod.

(4) Clean the piston and the hollow rod,
removing any rust or rough surfaces; use emery cloth if
necessary.

(5) Examine the compression spring. If rust
,Spots are found, clean them with emery cloth and coat
the spring with a rust preventive.

(6) Clean the seal ring retaining plate and the
seal rings, renewing any ring which does not close firmly
on the hollow rod.

(7) Thoroughly clean the packing cup (4) with
solvent and clean the piston lubricator as follows:
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(a) Submerge the piston lubricator in a tank
of solvent for a few minutes; then loosen the lubricator
swab in its groove with a thin round edge blade. Return
the lubricator swab to the solvent tank long enough to
dissolve the grease.

(b) Brush the outer surface of the lubricator
swab with a handbrush and blow dry with compressed
air.

(c) Renew the lubricator swab if it is
,damaged, worn out, or in such a condition that it cannot
be loosened and raised in its groove to make a full
contact against the cylinder wall.

(d) Submerge the clean lubricator in a tank
of oil. Soak in the oil for at least 10 minutes and allow it
to drain for about 10 minutes This will saturate the
lubricator swab with oil and thereby prevent it from
absorbing the brake cylinder lubricant.



c. Reassembly

(1) Apply a light coat of brake cylinder lubricant
to the hollow rod and place the piston and hollow rod in
a holding fixture. Then apply the compression spring (9)
and nonpressure head (12) Use the locking mechanism
of the fixture to hold the compression spring partly
compressed.

(2) Place the hollow rod lubricator swab over
the hollow rod and push into the recess in the
nonpressure head. Put the swab compression ring -on
the inner portion of the assembly tool; then slide the tool
over the outer end of the hollow rod until it contacts the
lubricator swab. With the tool held in this position, push
firmly on the outer portion forcing the swab compression
ring off the tool into position around the lubricator swab.
Insert brake cylinder lubricant in the nonpressure head
recess until the space is about 1/3 full. Place the swab
retainer over the lubricator swab; then assemble the
seal rings with their openings staggered. Completely fill
the recess with brake cylinder lubricant and apply the
seal ring retaining plate. Fasten it with capscrews
secured with lockwashers.

(3) Apply the piston, lubricator (7) to piston with
flat (felt) side next to piston. Apply the packing cup (4)
to piston by starting the cup over the edge of piston;
while holding it in this position, work the cup into place
with the hands. If the cup does not seat properly
because of trapped air, the air can be removed by
raising one side of the cup and pushing the cup into
place with the hands.

(4) Apply shipping cap over the assembled
piston and secure with bolts to nonpressure head.

8-19. Shop Maintenance of Engine Portion of
Automatic Slack Adjuster

a. Disassembly of Engine Portion

(1) Remove snap ring (31)[(fig 8-29) at end of
the ratchet nut bearing. Then remove the ratchet
assembly from the adjuster body end of the casing (27).

(2) Remove check pawl ring (34), pawls (28),
pins (29), and springs (30).

(3) Remove ratchet nut felt (11) at the end of
ratchet nut bushing (33).

(4) Remove piston packing cup (21) by using a
wooden tool with rounded edges about 1 inch wide and
3/32-inch thick, to prevent damage to packing cup and
piston lubricator swab (18) and retainer (20).

(5) Remove the lubricator swab (18) and
retainer (20).
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b. Cleaning, Inspection, and Maintenance

(1) Thoroughly clean all parts in solvent to
remove oil, grease, and dirt.

(2) Renew all worn or damaged parts.

(3) Clean the piston lubricator swab and
retainer as follows:

(8) Submerge the assembly in a tank of
solvent for a few minutes. Then loosen the lubricator
swab in its groove with a thin round-edge blade. Return
to solvent tank to dissolve the grease from the swab.
Brush the outer surface of the swab with a handbrush to
aid in removing the old grease. After the swab is
thoroughly clean, dry with low pressure air.

(b) Renew the lubricator swab when it is
worn, damaged, or in such condition that it cannot be
loosened and raised in its groove to make full contact
with the cylinder.

(c) Submerge the cleaned piston lubricator
in a tank of new journal box oil for at least 10 minutes.
Then allow the assembly to drain for about 10 minutes.
This saturates the swab and prevents absorption of oil
from the brake cylinder lubricant.

c. Reassembly of Engine Portion

(1) Lubricate the cylinder wall and piston
packing cup (21) with brake cylinder lubricant.

(2) Place the piston spring (26) in the pocket of
the casing (27). Place the piston (22) on top of the
spring and apply the cylinder to the piston over the
packing cup.

(3) Apply pressure to force the cylinder into
place against the resistance of the piston spring. Before
pressure is applied and during application of pressure,
hold the knockout lug away from contact with pawl stop
(25) to prevent rupture of this part. The knockout lug is
part of pawl (14) which is accessible through the
adjuster body opening in casing (27). The pawl can be
reached by removing pipe plug (15).

(4) Stand the ratchet assembly on the brass nut
end and reassemble the pawl ring, pawls, pins, and
springs on the ratchet nut. Lubricate these parts and the
ratchet nut bearing with 6 ounces of graphite grease.

(5) Lower the casing (complete with piston and
spring) in position over the ratchet nut.

Saturate the ratchet nut felt (11) with journal oil and put
in place next to the ratchet nut bushing (33). If the felt is
so worn that it does not seal against the ratchet nut,
renew the felt.

(6) Replace felt retainer (32) and snapring (31).
(7) Protect reconditioned engine portions against
damage and entrance of dust and dirt during storage.
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21
22
23
24

26
26
27
28
29

Packing cup 30 Check pawl spring
Piston (2 ea)
Pawl spring 31 Snap ring
Paw] stop screw 32 Felt retainer
(2 ea) 33 Ratchet nut bushing
Paw] stop 34 Check pawl ring
gxation spring 36 Adjuster screw nut
asing spn
Check pawl (2 ea) 38 Cuin:th &

Check pawl pin lockwasher (3 en)

(Z oa)

Figure 8-29. Slack adjuster, automatic type, assembly view.

Section V. SINGLE-CAPACITY FREIGHT CAR 'BRAKE EQUIPMENT (K)
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1 Crosshead 10 Oil plug (2 ea)
2 Crosshead pin 11 Ratchet nut felt
8 Crosshead cap 12 Ratchet nut
4 Crosshead nrivet 13 Stop plug
6 Adjuster screw 14 Pawl
6 Adjuster screw nut 15 Pipe plug
7 Packing rin 16 Pawl pin
8 Bolt hole plug 17 Cylinder
$ Cylinder cap screw 18 Swab
(4 en) 19 Cylinder plug (2 ea)
20 Swab retainer
8-20. Features
a. General. The type K triple valve illustrated and

described in this manual, formerly standard for the
single cylinder form of freight car brake equipment,
possesses the features of quick action, quick service,
uniform release, and uniform recharge. The K brake
equipment has been replaced in CONUS by the AB type
and is no longer accepted in interchange service by US
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railroads. However, much US Army-owned rolling stock
used within CONUS installations and in oversea areas is
equipped with K brake equipment, so its features are
discussed herein for the information of TRS
maintenance personnel who may be unfamiliar with this
type of freight car brake.



b. Quick-Action Feature. This functions when a
emergency rate of brake pipe reduction takes place
from any cause. This feature insures a quick drop of
brake pipe pressure (by opening direct communication
between the brake pipe and the brake cylinder) at the
triple valve which in turn causes the next triple valve to
function in the same manner, thereby propagating the
emergency rate of brake pipe reduction and securing
maximum brake cylinder pressure through the entire
train at a fast rate.

c. Quick-Service Feature. This feature produces
uniform and quick application of the brakes in service
applications on long trains and reduces shocks. There
are two service positions of the triple valve ports, quick
service and full service. When the valve is in quick-
service position, the usual service port is only partially
open and in addition the quick-service ports are in
registration so that air is vented from the brake pipe into
the brake cylinder, which hastens the transmission of
the reduction through a train. When the parts are in full-
service position, the service port is fully open and the
quick-service ports do not register. The proper position
is automatically assumed by the triple valve. On short
trains the brake pipe pressure will fall more rapidly for a
certain reduction at the brake valve than on long trains.
Consequently, when the train is long the triple valve
ports will be stopped in quick-service position, as the
partial opening of the service port will permit the
auxiliary reservoir pressure to fall as rapidly as the
brake pipe pressure is reducing. But when the train is
short, the triple valve ports will move directly to full
service position as the rate of reduction is such that the
full opening of the service port is hecessary in order that
the auxiliary reservoir pressure may keep pace with that
in the brake pipe.

d. Uniform Release Feature. This brings about
uniform release of the brakes on long trains and
Jlessens the possibility of shocks during the release
operation. A spring is placed on the auxiliary reservoir
end of the triple valve with a projecting stem which
stops the triple valve slide valve in what is called full
release position, unless the pressure in, the brake pipe
is raised materially higher than that of the auxiliary
reservoir. When the pressure in the brake pipe is in-
creased about 3 pounds above that of the auxiliary
reservoir, the spring is compressed and the slide valve
consequently makes a further inward travel to retarded
release position, partially closing the exhaust port and
thereby making the release of brake cylinder pressure
slower than before. In a 50-car train or longer, it is
impossible to raise the brake pipe pressure 3 pounds
higher than the auxiliary reservoir for more than 30 cars
back in the train; therefore, the brake cylinder exhaust is
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retarded only on the first 30 cars, those beyond
releasing at the normal rate; but as those at the head
end commence to release first and those at the rear end
last, the result is a practically uniform release on the
train as a whole.

e. Uniform Recharge Feature. This feature insures
that the recharge will be nearly uniform throughout a
long train, so that the tendency of the head brakes to
reapply is reduced when the brake valve is returned to
running position, and a more nearly uniform
reapplication short after a release is possible. This
uniform recharge is brought about by decreasing the
size of the charging port or grooves when the triple
valve is in retarded release position (the piston sealing
against the slide valve bush, except at one point where
there is a feed groove smaller than that in the piston
bush), and as this can only be when the pressure in the
brake pipe is higher than that in the auxiliary reservoir, it
is seen that where the pressure is the highest the
charging ports ,are the smallest, while where the
pressure is the lowest, as at the rear end, the charging
ports are the largest; thus, the recharge is more uniform
because the high pressure will charge as quickly through
a small port as the low pressure will through a large port.

8-21. Equipment Parts

a. General Following is a list of the parts which
make up the single capacity K freight car brake
equipment, with a short description of each. These parts
are discussed in detail in subsequent
paragraphs.

b Triple Valve Type K. This has connections
through its seat on the auxiliary reservoir to the brake
cylinder and the auxiliary reservoir, and a pipe
connection to the brake pipe branch pipe. It operates in
response to a suitable increase or decrease in brake
pipe pressure, so as to charge the auxiliary reservoir by
opening communication to it from the brake pipe; apply
the brakes in service, by allowing the compressed air
stored in the auxiliary reservoir to flow into the brake
cylinder; and release the brakes, by allowing the lair in
the brake cylinder to escape to the atmosphere.

c. Brake Cylinder. This has a piston and rod is
connected through the brake levers and rods to the
brakeshoes that when the piston is forced
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outward by air pressure, this force is transmitted through
the rods and levers to the brakeshoes and applies them
to the wheels.

d. Auxiliary Reservoir. This contains stored air for

use in applying the brakes.
e. Centrifugal Dirt Collector. This is connected in the
branch pipe between the brake pipe (and the triple valve
as near the triple valve as circumstances will permit,
and is for the purpose of preventing pipe scale, sand,
cinders, or foreign particles of any kind from reaching
the triple valve.

f. Branch Pipe Tee. This tee is to prevent the
deposit in the branch pipe of excessive moisture from
the brake pipe.

g. Pressure Retaining Valve. This valve is
connected by piping to the triple valve exhaust, its
purpose being when the handle is placed in retaining
position, to retard the rate of brake cylinder exhaust
while the engineman is recharging the auxiliary
reservoirs and when brake cylinder pressure has been
reduced to a certain predetermined amount, to retain
that pressure in the brake cylinder.

h. Release Valve. This is attached to the auxiliary
reservoir, by means of which the brake may be released
when desired by bleeding the reservoir.

i. Cutout Cock, Angle Cocks, Hose, and Hose
Couplings. The location and uses of these items will be
readily understood from the isometric view of the
equipment, [figure 8-30] and the descriptions which

follow.

8-22. Description of Parts

a. Triple Valve. The type K triple valve is
manufactured in two sizes, the K-1 for use with 6-inch
and 8-inch freight car brake cylinders, corresponding to
the J-1 (F36), and the K-2 with 10-inch freight car brake
cylinders, corresponding to the H-2 (H49). The K-1 will
bolt to the same reservoir as the H-1 and K-2 to the
same reservoir as the H-2.[ Figures 8-31 and 8-32 are
sectional views of the K-1 and K-2 types, respectively.
Each valve is marked with its designation on the side of
the valve body, and the K-2 may be distinguished from
the K-1 by the fact that it has three, as compared with
two, bolt holes in the reservoir flange. Also, in order to
distinguish the type K valves from the old standard type,
their exterior being similar when they are attached to the
auxiliary reservoir, a lug is cast on the top of the valve
body, as shown in the illustrations. This enables them to
be easily recognized.
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b. Port Connections, etc.

(1) Openings. As shown it figures 8-31 and 8-
32, the retarding device body projects into the auxiliary
reservoir and is constructed so that free communication
exists between the auxiliary reservoir and chamber R, in
which the slide valve 3, and graduating valve 7, operate
The opening marked "To Brake Cylinder,"[figures 8-31]
and 8-32, comes opposite one end of the tube which
leads through the auxiliary reservoir to the brake
cylinder, when the valve is bolted in place on the end of
the auxiliary reservoir, as shown in section in the
diagrammatic views. The letter designating the ports
and passageways, and the reference numbers
designating the parts appearing in the illustrations,
correspond throughout.

(2) Port designations. As illustrated in the
isometric view of the slide valve seat[ figure 8-33] the
ports are as follows:

(a) r leads to the brake cylinder and also
connects with chamber X over the emergency valve and
under the emergency piston.

(b) y leads to the check valve case and
chamber Y.

(c) t leads to the top of the emergency
piston.

(d) p leads to the exhaust (or retaining
valve).

(e) Ports o on top and bottom of slide valve
connect and are alike in size. Port g runs directly
through the slide valve, but is smaller at the top than at
the face of the valve, and the smaller port is out of
center with the larger port. Ports s and z run through the
valve and connect with cavities in the face, port z also
has a cavity at the top.

() The face view of the graduating valve
shows that it has a small cavity v. This valve is of the
slide valve type, and it seats on the top of the slide
valve, where it controls the upper end of ports z, q and
0. The purpose of the cavity v is to connect the upper
ends of ports o and q in a service application, as
explained in detail later.

(g) As shown by the face view of the slide
valve, n is a long cavity connected by a restricted port to
a "tail port" at its right-hand end. This cavity n connects
the ports through which the air escapes from the brake
cylinder in releasing. Port b is cut diagonally from the
face of the valve till it just cuts into the edge, at the top
of the slide valve. It admits auxiliary reservoir pressure
to port t in an emergency application.
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Figure 8-31. K-1 triple valve, actual section and end view

c. Brake Cylinder and Reservoir

(1) Auxiliary reservoir. A standard castiron
auxiliary reservoir is included with the complete freight
brake set, which is furnished either combined with the
brake cylinder (type KC, see[fig 8-34), or detached
therefrom, as desired, according to the conditions of the
installation. This reservoir is of such volume that with
an initial auxiliary reservoir pressure of 70 pounds and
standard (8-inch) piston travel, the brake cylinder and
auxiliary reservoir pressures will equalize at 50 pounds.

(2) Piston. The piston 3 of the brake cylinder
has a hollow sleeve in which is the loose push rod
attached to the levers and rods of the foundation brake
rigging; 9 is a release spring which forces piston 3 to
release position when the air is exhausted from the
opposite end of the cylinder; the packing cup presses
against the cylinder wall and prevents the escape of air
past the piston. In the combined equipment the
auxiliary reservoir forms the pressure head for the brake
cylinder; in the detached equipment, 18 is the pressure
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head. Excessive piston travel will result in damage to
the protector 20 (if used) and must not be permitted.

d. Wabcaotite Fittings

(1) Purpose. The purpose of the Wabcotite
fittings is to produce pipe joints which can be made and
maintained permanently airtight and at the same time
avoid costly failures in road service due to the breakage
of pipe or fittings. The fitting is designed to clamp the
pipe back of the threaded end so as to relieve the thread
of tension stresses, and it is arranged so that removals
and reapplications can be conveniently made.

(2) Fittting arrangement. The sectional view,
illustrates the construction details of the
Wabcotite fittings. Tightening the clamping nut will
cause the anchor ring to close in and grip the pipe firmly
so that all bending
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Figure 8-32. K-2 triple valve, actual section and end view

strains are removed from its weakest point and
concentrated at its strongest point. The gasket is under
an initial strain, but it is not subject to any subsequent
movement because the union flange is drawn up solid,

metal to metal |(fig 8-36).

e. Centrifugal Dirt Collector

(1) Location. The centrifugal dirt collector is
located in the branch pipe in order to protect the triple
valve against the entrance of pipe scale, sand, cinders,
dirt, or foreign substances of any kind. Figure 837 is a
sectional view of the standard "Check Valve Type" in
which the detachable enlarged dirt chamber and the
check valve are the outstanding features. This design
comprises two separate portions; the upper or body
portion to which the pipe connections are made, and the
lower or dirt chamber portion which contains the brass
umbrella-shaped check valve. The two portions are
bolted together and the joint between is protected by
means of a rubber gasket. The detachable dirt chamber
provides for easier cleaning, and the increased capacity
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permits longer time between cleaning periods (may be
the same as for triple valve and brake cylinder).

(2) Check valve. The purpose of the check
valve is to hold in the dirt chamber the collected dirt
under all conditions of airbrake operation. The body
portion has a machined seat against which the check
valve seats when a heavy reduction in pressure occurs
above it, such as that during an emergency application,
thereby shutting off communication between the dirt
chamber and the dirt collector outlet. The check valve
is so designed and placed on the valve stem as to
permit a rocking motion whereby any fine dust which
may collect on top of the check valve will be shaken off
into the dirt chamber.

f. Pressure Retaining Valve

(1) Description. The following description of
the pressure retaining valve applies in detail
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to the AAR standard. Many older types are in service
PISTON which differ in detail, but the principle of operation is the
END same and that portion of the text covering operations,

therefore, applies to the older as well as the newer types.
FACE OF GRADUATING VALVE
(2) Standard retaining valve. The standard
retaining valve for freight equipment cars is a three-
position, 10to 20-pound duplex spring type retaining valve

: ‘;,ﬁ Sy having nominal blowdown valve of 50 seconds in the 10-
o, / pound position and 90 seconds in the 20-pound position. A
NN\ wasp excluder fitting (g below) is provided in the exhaust

opening to prevent the plugging of the exhaust by the
entrance and nesting of mud wasps and other insects A
fixed choke orifice (choke k) is incorporated in the passage
(port g) between the high and low pressure cavities, and
the springs and valves are permanently enclosed in the
capnuts, thereby preventing possibility of spring distortion
and assuring permanent closing valves. Both chokes k
and h are drilled brass plugs and the choke ports are coned
on the pressure side to prevent dirt from accumulating and
closing the port.

PISTON (3) Adjusting the retaining valve. This valve is
connected to the triple valve exhaust as illustrated in figure|
[8-30]and is adjusted by hand to permit either (a) the brake
cylinder to exhaust freely to the atmosphere, or (b) to retain
a portion of the air in the brake cylinder when making a
release, in order to hold the brake applied while recharging
the system. The retaining valve is usually fastened to the
end of the car, near the brake staff, by lag screws or bolts.

(4) Lock key. The cock key. figure 8-38] has
three outlets: one to the atmosphere through the pipe tap
EXHAUST, one to the low pressure side of the retaining
valve proper and another to the high pressure side. The
valve portion consists of two valves 4 and 5 normally held
to their seats by their springs 20 and 21 and holding ports d
and e closed. When the handle of the retaining valve is
turned down, passage a in the cock key connects chamber
D and the outlet ¢ to the atmosphere. When the handle is
turned up to the horizontal position, passage a connects
chamber D below the cock key with port e, so that when a
release is made the air exhausting from the brake cylinder
flows to the retaining valve and through passage a and
passage e to the face of the valve 5 which it must lift
against the pressure of spring 21 in order to flow to the
atmosphere through the small vent port h in the low
pressure capnut.

r

BLIDE VALVE BEAT

Figure 8-33. Isometric views of triple valve, slide valve
and seat, and the graduating valve.
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Figure 8-34. Sectional and end view 8 -by 12-inch freight brake cylinder and reservoir combined.

(5) Brake cylinder pressures. Spring 21 is
capable of retaining a pressure of 10 pounds in the
brake cylinder. As long as the pressure of the air from
the brake cylinder is greater than this, valve 5 is
unseated and the air exhausts to the atmosphere
through the vent port which, being ,small, makes the
release of the brake much slower than when the
retaining valve is not used. When the pressure has
been reduced to 10 pounds, it is no longer able to hold
valve 5 off its seat and the valve then closes and the
remaining 10 pounds is retained in the brake cylinder
until the handle 5 is turned down. Failure of the
pressure retaining valve to hold air in the brake cylinder
generally is due to a leak in the connecting pipe, a
frequent seat of trouble being at the union; it may also
be due to a leak in the brake cylinders or in the retaining
valve, but seldom in the latter. When it is desired to
retain high pressure in the cylinder, the handle is placed
in the intermediate position marked HP. In this position,
passage a connects chamber D with port d so that the
air pressure must lift valve 4 against the 10-pound value
of spring 20. The air then 'passes through choke g to
valve 5, which will be lifted from its seat against the 10-
pound value of its spring 21, resulting in a pressure of
10 pounds in the spring chamber over valve 4. With 10
pounds air pressure plus 10 pounds spring pressure
acting above valve 4, pressure of 20 pounds is required
to unseat this valve. Consequently, 20 pounds air
pressure will be retained in the brake cylinder. The air
which is vented to atmosphere in this position passes
valve 4, through choke k, valve 5 and through choke h.
In passing through both chokes k and h, the flow of air is
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restricted so that release of the brake is slower than in
low pressure position.

g. Vent Protector and Improved Wasp Excluder for
Retaining Valve. illustrates a standard
retaining valve with a vent protector (26) and an
improved wasp excluder (23). The vent protector is
molded Wabco and fits tightly over the low pressure
capnut to protect the small vent port against the
entrance of moisture which may cause corrosion and
consequent restriction or stoppage of the port. The
improved wasp excluder contains a flexible Wabco disc
which normally maintains a seal against the entrance of
water and wasps, but flexes readily to permit free
exhaust of brake cylinder air through the retaining valve
exhaust. The excluder is applied to the tapped exhaust
opening by a hollow capscrew, having a cross port
through which air passes to the excluder exhaust. Both
the vent protector and the wasp excluder are applicable
to retaining valves in service.

h. Four-Position Release Control Retainer

(1) Features. The four-position type of
release control retainer (fig_8-40).] accepted as a
recommended practice by the AAR and acceptable on
cars in interchange service in CONUS has the same
features of the AAR standard retaining valve, plus a
fourth position which affords a slowdown release of
brake cylinder pressure from 50 pounds to 10 pounds in
approximately 86 seconds. The purpose of this
additional position is to provide a better control of slack
in long freight trains during release of the brakes while
the train is in motion, especially in cases where trains
are operated over rolling country. The use
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of this fourth or slow direct exhaust position avoids the
necessity for resetting a retaining valve en route, especially
on adverse grades. This new design of pressure retaining
valve has many constructional features which are
considered improvements over the former types. The
valve is mounted upon a pipe bracket which is fastened
permanently upon the car and to which the pipe connection
is made. This arrangement makes it possible to remove
the valve for cleaning and repairs without interfering with
the piping. A strainer, similar in construction to the AB
valve brake pipe strainer, is located in the bracket for
cleaning the air before it passes to the valves and chokes
within the retainer. A wasp excluder, similar to the
separate unit now being furnished with the standard
retaining valve is built into the retainer body casting. It
consists of a flexible rubber diaphragm confined within a
bell-shaped housing. A Wabcotite fitting connects the
retainer pipe to the retainer pipe bracket. This insures
against breakage of the pipe at this point. Provision is
made for attaching the device for testing the brake
cylinder, retainer pipe, and retainer without removal from
the car.

(2) Exhaust positions. The exhaust of brake
cylinder air through the release control retainer in the four-
handle positions is as follows:

(&) In direct position, handle 5 is turned downward to
the position marked EX. The triple valve exhaust is
through strainer 25, chamber A, unrestricted passage g,
and past wasp excluder 22 to atmosphere in unrestricted
normal manner.
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Figure 8-36. Wabcotite pipe union.
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Figure 8-37. Centrifugal dirt collector.

(b) In high pressure position, handle 5 is turned to the
position marked HP, 45 degrees below horizontal. The
triple valve exhaust is through strainer 25, chamber A, past
low pressure valve 4, through intermediate choke b, past
high pressure 4a, through final choke t, passage s, drilled
port x in cock key 6, and past wasp excluder 22 to
atmosphere. The pressure retaining valve of each valve is
10 pounds, and since the
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Figure 8-38. Diagrammatic views of standard pressure retaining valve.

valves are in series, they will close and retain 20 pounds
brake cylinder pressure. The blowdown time of the
brake cylinder from 50 pounds to 20 through chokes b
and t is approximately 90 seconds.

(c) In low pressure position, handle 5 is turned to
the horizontal position marked LP. The triple valve
exhaust is through strainer 25, chamber A, past low
pressure valve 4, through choke b, chamber D, port g in
cock key 6, and past wasp excluder 22 to atmosphere
Valve 4 will close to retain 10 pounds pressure in the
brake cylinder. The blowdown time of the cylinder from
50 pounds to 10 pounds through choke b is
approximately 60 seconds.

(d) In slow -direct exhaust position, handle 5 is
turned to the position marked SD, 45 degrees above
horizontal. The triple valve exhaust is through choke a,
port g in cock key 6, and past wasp excluder 22 to
atmosphere. The blowdown time of the brake cylinder
from 50 pounds to 10 pounds is approximately 86
seconds; however, brake cylinder exhaust continues
until all pressure is vented.

i. Variable Release Valve

(1) Valvd. Figure 8-41 illustrates the auxiliary
reservoir release valve which is of the variable reduction
type with a maximum rate of reduction that permits the
rapid depletion of auxiliary reservoir pressure. This
valve is installed horizontally, providing greater
clearance than the vertical type valve; and the internal
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parts are accessible for repair or replacement without
removing the complete device from the reservoir. In
order to inspect the valve assembly and spring, it is only
necessary to remove the valve stem nut.

(2) Handle. The handle is made in two parts
which are pivoted to impart travel to the variable
opening vent valve, thereby unseating the latter,
permitting the air to discharge from the reservoir. The
amount of travel of the variable opening vent valve
determines the rate of blowdown. A light or short pull on
the hand rod results in a slow rate of discharge of
auxiliary reservoir air, whereas a heavier pull, moving
the valve to its maximum open position, will cause
auxiliary reservoir pressure to be exhausted from 70
pounds in approximately 3 seconds. This valve is
operated in the same manner as the old, by hand rods
from either side of the car, and being fitted with 1/2-inch
pipe stud, is completely interchangeable with the old.

j. Angle CocK._Figures 8-30 and 8-45 illustrate the
angle cock, one of which is installed at each end of the
brake pipe as shown. The cock is open with the handle
parallel to the pipe line, as illustrated, and closed with
the handle crosswise or at right angles to the pipe line.
The handle may be removed independent of the socket.
After driving out the hinge pin, the handle may be easily
removed by first depressing it and then sliding it forward
to permit the web to clear the
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Figure 8-39. Sectional view of retaining valve with
vent protector and improved wasp excluder.

socket lugs. The handle, of course, locks in both open and
closed positions. When so locked, it is necessary to
slightly raise the handle before it can be turned, thus
insuring against accidental opening or closing by being
stepped upon, flying missiles, or loose rods and chains. An
extension with a U-bolt groove to the brake pipe end of the
angle cock serves to support the brake pipe entering the
angle cock while the groove in the extension permits the
angle cock to be positively attached to the hanger bracket.
The hinge portion has been strengthened and the size of
the hinge pin increased to provide a larger bearing area. A
split type socket is used and the rivet pinhole for locking
the socket to the key is drilled through the split portion,
engaging a notched out cavity in the square of the key.
These changes provide greater strength and closer fit of
the hinge portion, and a close and permanent fit between
the 'handle socket and the cock key.

k Branch Pipe Tee. The purpose of the branch pipe
tee is to prevent moisture that may be deposited
in the brake pipe, from any cause, draining into the branch
pipe connection and from thence into the triple valve.
While the centrifugal dirt collector has proved very efficient
in collecting moisture and dirt from the piping
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of the airbrake system, thereby protecting the triple valve,
the use of the branch pipe tee will materially assist in
preventing the excessive deposit of moisture in the branch
pipe sometimes occasioned in charging and testing drains
from poorly designed yard plants, or because the
locomotive has insufficient reservoir capacity or cooling
pipe to insure precipitation of the water before passing to
the brake system. This fitting has the interior coring so
designed that the outlet from the brake pipe to the branch
pipe is at the top. Thus, as air enters at K from the brake
pipe it flows upward into chamber L and thence through the
pipe opening at the bottom to the branch pipe, the moisture
and heavy particles of dirt passing on through the brake

pipe.

l.  Cutout Cock. The cutout cock, figure 8-43, of
which there is one, 1 1/4-inch size in the branch pipe,
should be placed where it can easily be reached but
protected from accidental closing. This cock, when closed,
cuts off communication between the brake pipe and the
triple valve. The handle should be in such a position that,
as affected by vibration, it would tend to jar open instead of
shut.

m. Hose Connections. These (fig 8-44) make
the brake pipe continuous throughout the train. When cars
are being separated, as in switching, the angle cocks
should be closed and the hose should be uncoupled by
hand, to prevent rupture or damage. Failure to uncouple
by hand causes shifting and breaking of the brake pipe as
well as damage to the coupling gasket and hose.

8-23. Operation of Equipment

a. General. As it is impossible to show all the ports
and connecting passageways in the graduating valve, slide
valve, and seat by any single section taken through the
triple valve/figures 8-45 through 8-50 illustrate in a purely
diagrammatic way the relations of the various parts to each
other, for the different positions of the triple valve piston.
The actual proportions and mechanical construction of the
parts have been disregarded where necessary to make the
connections 'and operation more easily understood.

b. Full Release and Charging Position. As shown in
air from the brake pipe enters the triple valve
through passages a and e, cylinder cap ports f and g to
chamber H on the face of the triple valve piston; thence
through feed groove i, now open to chamber R above the
slide valve, which is always in free communication with the
auxiliary reservoir. Air flows from

8-45
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Figure 8-40. Diagrammatic views of four-position release control retainer.

the brake pipe to the auxiliary reservoir, as described,
until their pressures become equal, when the latter is
then, fully charged.

c. Quick-Service Position

(1) First action. A quick service application of
the brake is obtained by making a gradual reduction in
brake pipe pressure. As soon as the pressure in
chamber H has been sufficiently reduced below that in
chamber R on the other side of the triple valve piston,
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the higher pressure on the auxiliary reservoir side of the
piston is able to overcome the friction of the piston 4
and its attached graduating valve 7 and move these
parts to the left until the shoulder on the end of the
piston stem strikes against the right-hand end of the
slide valve 3. The latter is then moved to the left until
the piston strikes the graduating stem 21, which is held
in place by the compression of graduating spring 22.
The parts of the valve are then in the position shown in
The first movement of the piston 4 closes
the feed groove i, preventing air from feeding back into
the brake pipe from the auxiliary reservoir, and at the
same time the graduating valve opens the



Figure 8-41. The auxiliary reservoir variable release
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Figure 8-42. Branch pipe tee.

Figure 8-44. Hose connection

TM 55-203

(2) Secondary action. At the same time, the
first movement of the graduating valve connects the two
ports o0 and q in the slide valve through the cavity v in the
graduating valve, and the movement of the slide valve
brings port o to register with port y in the slide valve seat,
and port g with port t. Consequently, the air in chamber Y
flows through ports y, o, v, q and t, thence around the
emergency piston 8, which fits loosely in its cylinder, to
chamber X and the brake cylinder. When the pressure in
chamber Y has reduced below the brake pipe pressure
remaining in a, the check valve 15 is raised and allows
brake pipe air to flow past the check valve and through the
ports mentioned above to the brake cylinders. The size of
these ports is so proportioned that the flow of air from the
brake pipe to the top of emergency piston 8, is not
sufficient to force the latter downward and thus cause an
emergency application, but at the same time enough air is
taken from the brake pipe to cause a definite local
reduction in brake pipe pressure at that point, which is
transmitted in like manner to the next ,triple valve and, in
turn, to the next, thus increasing the rapidity with which the
brake pipe reduction travels through the train.

d. Full-Service Position. With short trains, the brake

pipe volume being comparatively small, the pressure will
reduce more rapidly for a certain reduction at the brake
valve than with long trains. Under such circumstances, it
might be expected that the added reduction at each triple
valve by the quick-service feature would bring about so
rapid a brake pipe reduction as to cause quick action and
an emergency application, when only a light application
was intended. (The emergency application is explained
later. ) But this is automatically prevented by the triple
valve itself.
From[figure 8-46]it will be noted that in the quick-service
position, port z in the slide valve and port r in the seat do
not fully register. Nevertheless, the opening is sufficient to
allow the air to flow from the auxiliary reservoir to the brake
cylinder with sufficient rapidity to reduce the pressure in the
auxiliary reservoir as fast as the pressure is reducing in the
brake pipe, when the train is of considerable length. If the
brake pipe reduction is more rapid than that of the auxiliary
reservoir, which may be the case on short trains, the
difference in pressure on the two sides of piston 4 soon
becomes sufficient to slightly compress the graduating
spring, and move the slide valve
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Figure 8-46. Quick service position.

to the position shown in figure 8-47, called Full Service.
In this position, quick-service port y is closed, so that no
air flows from the brake pipe to the brake cylinder.
Thus, when the brake pipe reduction is sufficiently rapid,
there is no need for the additional quick-service
reduction, and the triple valve automatically cuts out this
feature of the valve when it is not required. Also, in full-
service position ports z and r are fully open, allowing the
auxiliary reservoir pressure to reduce more rapidly, so
as to keep pace with the more rapid brake pipe
reduction.

e. Lap Position. When the brake pipe reduction
ceases, air continues to flow from the auxiliary reservoir
through ports z and r to the brake cylinder, until the
pressure in the chamber R becomes enough less than
that of the brake pipe to cause piston 4 and graduating
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valve 7 to move to the right until the shoulder on the
piston stem strikes the left-hand end of slide valve 3.
As the friction of piston and graduating valve is much
less than that of the slide valve, the difference in
pressure which will move the piston and graduating
valve, will not be sufficient to move all three;
consequently, the piston stops in the position shown in
This movement has caused the graduating
valve to close z, thus cutting off any further flow of air
from the auxiliary reservoir to the brake cylinder and
also port o, thus preventing further flow of air from the
brake pipe through the quick-service ports
Consequently, no further change in air pressures can
occur, and this position is called Lap, because all ports
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are tape--that is, closed. Figure 848 shows the parts in
quick-service lap position. It will be seen that the exact
position of the slide valve 3, in lap position depends
upon whether its previous position was that of quick-
service, figure 846, or full service, figure 8-47. If the
former, the lap position assumed would be quick-service
lap position, as shown in[figure 8-48] If the slide valve
had previously moved to full-service position, however,
the lap position assumed would be full-service lap
position, figure 8-47, but with the graduating valve
moved back so as to blank ports z and o in the slide
valve and with the shoulder on the piston stem in
contact with the ,left-hand end of slide valve 3 as shown
in[figure 8-48. If it is desired to make a heavier applica-
tion, a further reduction of the brake pipe pressure is
made and the operation described above repeated until
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the auxiliary reservoir and brake cylinder pressure
become equal, after which any further brake pipe
reduction is only a waste of air. About 20 pounds brake
pipe reduction will ,give this equalization, with 70
pounds brake pipe pressure and 8-inch piston travel.

f. Retarded Release and Charging Position

(1) Auxiliary reset in pressure. The K triple valve has
two release positions, full release and retarded release.
Which position its parts will move to When the train
brakes are released depends upon how the brake pipe
pressure is increased in relation to the auxiliary reservoir
pres-
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sure, as already explained. It is well known that in
freight trains when the engineman releases the brakes,
the rapidity with which the brake pipe pressure increases
on any car depends on the posi(tion of the car in the
train. Those cars toward the front, receiving the air first,
will have their brake pipe pressure raised more rapidly
than those in the rear. With the old standard apparatus,
this is due to two things: the friction in the brake pipe;
and the fact that the auxiliary reservoirs in the front
begin to recharge, thus tending to reduce the pressure
head by absorbing a quantity of air and holding back the
flow from front to rear of the train. The retarded-release
feature of the type K triple valve overcomes the second
point mentioned, taking advantage of the first while
doing so. The friction of the brake pipe causes the
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pressure to build up more rapidly in chamber H of the
triple valves toward the front end of the train than in
those at the rear. As soon as the pressure is enough
greater than the auxiliary reservoir pressure remaining
in chamber R after the application as above described,
to overcome the friction of piston, graduating valve, and
slide valve, all three are moved toward the right until the
piston stem strikes the retarding stem 31. The latter is
held in position by the retarding spring 33. If the rate of
increase of the brake pipe pressure is small as, for
example, when the car is near the rear of the train, it will
be impossible to raise the pressure in chamber H 3
pounds higher than that in the auxiliary reser-
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Figure 8-49. Retarded release and recharging positions.

voir on account of the flow of air from chamber H
through feed groove i into the auxiliary reservoir, which
is going on at the same time, the triple valve parts will
remain in this position, as shown in Brake
cylinder air is exhausted through port r, large cavity n in
the slide valve, and port p leading to the atmosphere (or
retaining valve). The auxiliary reservoirs recharge as
described under "Full Release and Charging. " If,
however, the triple valve is near the head of the train,
and the brake pipe pressure builds up more rapidly than
the auxiliary reservoir can recharge, the necessary
excess of pressure in chamber H over that in the
auxiliary reservoir will be attained quickly, and will cause
the piston to compress retarding spring 33, and move
the triple valve parts to the position shown in figure 8-
49.
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(2) Retarded release. exhaust cavity n in the
slide valve now connects port r leading to the brake
cylinder with port p to the atmosphere, and the brake will
release; but as the small "tail port" extension of cavity n
is over exhaust port p, the discharge of air from the
brake cylinder to the atmosphere is quite slow. In this
way, the brakes on the front end of the train require a
longer time to release than those on the rear. This
feature is called the "retarded release," and although the
triple valves near the locomotive commence to release
before those in the rear, yet the exhaust of air from the
brake cylinder in retarded release position is sufficiently
slow to hold back the release of the brakes at the front
end of the train long enough to insure a practically
simultaneous release of the brakes on the train as a
whole. This permits releasing the brakes on
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very long trains at lower speeds without danger of a
severe shock or break-in-two than is possible without
this feature.

(3) Triple valve piston feed groove. At the
same time, the back of the triple piston is in contact with
the end of the slide valve bush, and, as these two
surfaces are ground to an accurate fit, the piston makes
a tight "seal" on the end of the bush except at one point
where a feed groove (not shown in the dlagrammatics)
is cut in the piston to allow air to pass around the end of
the slide valve bush into chamber R and the auxiliary
reservoir. This feed groove is much smaller than the
standard feed groove t in the piston bush, so that when
the triple valve piston is in retarded release position, the
recharge of the auxiliary reservoir takes place much
more slowly than when it is in full-release position. This
piston seats firmly against the gasket, as shown
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feed groove is larger in the K-2 than In the K-1 triple
valve so as to maintain the proper rate of recharge to
their respective auxiliary reservoirs in retarded release
position.

g. Emergency Position. Quick action is caused by
a sudden and considerable reduction in brake pipe
pressure below that in the auxiliary reservoir, no matter
how caused. This fall in brake pipe pressure causes the
differences in pressure on the two sides of piston 4 to
increase very rapidly, so that by the time the piston has
traveled to its full-service position, as already explained,
there is a sufficiently higher pressure on the auxiliary
reservoir side of the triple valve piston to cause it to
compress the graduating spring 22, forcing back the
stem and spring until the



in [figure 8-50.] The resulting movement of the slide
valve opens port t In the slide valve seat and allows air
from the auxiliary reservoir to flow to the top of
emergency piston 8, forcing the latter downward and
opening emergency valve 10.

The pressure in chamber Y being thereby instantly
relieved, allows brake pipe air to raise the check valve
15 and flow rapidly through the chambers Y and X to the
brake cylinder, until brake cylinder and brake pipe
pressures nearly equalize, when the valve is forced to
its seat by the check valve spring, preventing the
pressure in the cylinders from escaping back into the
brake pipe again. The emergency valve, being held
open by the emergency piston, will consequently return
to its seat when the auxiliary reservoir and brake
cylinder pressure have nearly equalized. At the same
time, port s in the slide valve registers with port r in the
slide valve seat and allows air from the auxiliary
reservoir to flow to the brake cylinder. But the size of
ports s and r is such that comparatively little air gets
through them before the brake pipe has stopped venting
air into the brake cylinder. This sudden discharge of
brake pipe air into the brake cylinder has the same
effect on the next triple valve as would be caused by a
similar discharge of brake pipe air to the atmosphere. In
this way ,each triple valve causes the next to assume
emergency position, thus giving a quick and full
application of all brakes.

The release after an emergency is effected in exactly
the same manner as after a service application, but
requires longer time, owing to the high brake cylinder
and auxiliary pressures and lower brake pipe pressures.

8-24. Maintenance

a. General. The movable parts of the triple valve
should never be removed while it is on the car. If the
valve is not working properly or needs cleaning and
oiling, take it down and replace it by a valve in good
condition. All cleaning and oiling should be done at a
bench, by a competent mechanic, where the liability of
damage to the internal parts of the valve is least. Any
attempt to take the triple valve apart while still on the
car is almost sure to result in a large percentage of
valves being injured by careless handling or dirt getting
inside the pipes or valve. If repairs are necessary, such
triple valves should be returned to the shops for that
purpose.

b. Retaining Valve. The retaining valve should
stand vertically; there should be no obstruction to the
removal of the caps; it should be so located as to be
freely accessible when the train is in motion. It should
be cleaned, but not oiled, every time the remainder of
the airbrake equipment receives that attention; both it
and the connecting pipe should be well secured; and a
little flexibility should be provided in the pipe leading to
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it from the triple valve. The wasp excluder (if used)
should be removed from the retaining valve during the
usual brake cleaning period and the retaining valve pipe
blown out, after which the wasp excluder should be
replaced in the retaining valve.

c. Brake Cylinder Lubrication.

(1) Disassembly. Close the branch pipe
cutout cock and drain the auxiliary reservoir. Fasten the
hollow piston rod and nonpressure head together with a
cotter pin through the hole provided in the hollow rod or
with a suitable clamp. Remove -the nuts from
nonpressure head bolts, then remove the piston from
the cylinder.

(2) Cleaning cylinders. Scrape the old
lubricant from the cylinder wall and leakage groove and
wipe these surfaces clean and dry. Kerosene may be
used for assisting in cylinder cleaning but should be
completely removed to prevent damage to cylinder
gaskets and packing cups. If the cylinder wall is rusted,
the rust should be removed with sandpaper.

(3) Cleaning piston and packing cup.
Remove expander ring (if used) from piston Scrape old
lubricant from the metal part and packing cup, using a
dull-edge round-end scraper (like a case knife), and
wipe all surfaces clean and dry. The packing cup should
be carefully examined and should be renewed if brittle,
thin at any point, cut, cracked, or otherwise defective.
Examine piston and follower plate for cracks and tighten
up follower plate nuts.

(4) Applying new packing cups. Examine
follower studs for tightness in the piston. Locate the
packing cup centrally on the piston. Place the follower
in position and apply the nuts, bringing them in contact
with the follower without tightening. Then draw them
down uniformly.

(5) Application of lubricant. Apply a coating
of brake cylinder lubricant to the wall of the cylinder and
to the outside of the packing cup with a brush.

(6) Assembling. The piston should be stood
on end with the top edge or flat side of the nonpressure
head flange and the opening of the expander ring (if
used) toward the workman. With the piston In this
position, enter it into the cylinder. The sleeve or rod
should then be slowly raised and the piston moved into
the cylinder until the upper portion of the packing cup
engages



the cylinder wall. Form this portion into the cylinder
while the sleeve or rod is being gradually raised, taking
special care not to crimp or otherwise damage the
packing cup Then pull upward and outward on the
sleeve or rod until it is in horizontal position. Push the
piston to its release position and then raise the sleeve or
rod to the top of the cylinder to determine whether the
expander (if used) is in its proper position, which will be
indicated by freedom of movement.
d. Triple Valve Lubrication

(1) Cleaning. Under ordinary service
conditions, the triple valve should be thoroughly cleaned
and lubricated every 15 months. The proper interval is
best determined for each particular case by a careful
inspection and trial. Where conditions are severe and
the triple valve exposed to extremes of weather, dirt,
etc, more frequent inspections will, no doubt, be found
necessary. Where the valve is protected and not
subjected to hard usage,-the interval may be
lengthened. The piston, slide valve, graduating valve,
and bushings must be thoroughly cleaned so as to
remove all dirt, oil, gum, or grease. Benzine, gasoline,
or other approved cleaning fluid can be used for this
purpose. The piston packing ring and its groove should
be cleaned without removing the ring from the piston
groove. This can be done by dipping the piston in the
cleaning fluid and then moving the ring around in the
groove. This operation should be repeated until the
groove and ring are thoroughly cleaned, after which the
excess cleaning fluid can be blown away or dried by
using an air jet.

(2) Loosening rings. Where rings are stuck
with dirt too tightly to be moved in the groove, it may be
necessary to soak the ring in penetrating oil and then
tap the ring gently with a hard block. For this purpose, a
maple or hickory wooden block about 1 by 1 by 4 inches
(with square ends) should be used to tap the ring so as
to drive it flush with the top edge of the groove. This
tapping should start at one side of the ring joint and
progress around the piston in short steps until the ring is
loosened sufficiently to be moved in the groove. If this
procedure will not loosen the ring, it is evident that the
groove is binding, in which case, the groove must be -
coniditioned and a new ring fitted.

(3) Glazing valves. The face of the
graduating valve, the upper surface of the slide valve
(which is the graduating valve seat), the slide valve
face, the slide valve seat, and the upper portion of the
bushing (slide valve spring bearing) must be glazed with
the best grade of very fine, pure, dry airbrake graphite.
To apply the graphite, it will be found convenient to use
a small wooden paddle about 8 inches long having a
small piece of chamois skin glued to the paddle end.
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The width of this paddle must be somewhat less than
the width of the slide valve seat in the bushing. Place a
small quantity of the graphite on the chamois skin and
rub the surfaces specified until they show a dark copper
color. There must be no free graphite allowed to remain
on the valves or seats and they must be free from any
oil or grease before the graphite is applied.

(4) Oiling piston Before the cleaned piston is
replaced in the piston bushing, press the side of the
packing ring opposite the scarf to the bottom of its
groove, then introduce three drops of approved triple
valve oil in the groove through the ring scarf opening,
after which restore the ring to its normal position and
carefully rotate it in its groove to distribute the oil.
Position the ring scarf approximately 1 inch either side
of the piston top center Next, place three drops of the
triple valve oil in the clean, dry bushing and distribute it
over the entire surface in a manner to avoid introducing
dirt or other grit. Then insert the piston and slide valve
in the body, leaving them in release position, after which
place three additional drops of tripe valve oil in the
cylinder bushing and again distribute it on the bushing
surface as previously described. No lubricant should be
used on the quick action parts.

8-25. General Information for Carmen and Trainmen

a. Releasing Brakes. In releasing an individual
brake by means of the release valve on the auxiliary
reservoir, the brake pipe being charged, the release
valve should be held open only until the exhaust is
heard to start. In this way, if the auxiliary reservoir
pressure is reduced much below that ,in the brake pipe,
the piston will go to retarded release position and the
release will be slower. Where there is no air in the
brake pipe, the brake must be released by holding the
release valve open until all the air has escaped. When
it is found necessary to cut out the brake, close the
cutout cock in the brake pipe branch pipe and bleed the
auxiliary reservoir.

b. Road Troubles

(1) Common defects. The most serious
defects that might cause trouble on the road are leaky
slide valve, leaky check valve case gasket, leaky triple
valve body gasket, leaky emergency



valve, leaky main piston packing ring, leaky auxiliary
reservoir tube, and broken graduating spring.
(2) Air leaks

(&) A blow from the triple valve exhaust indicates a
leak either from the brake pipe or the auxiliary reservoir.
To determine which, cut out the brake by closing the
brake pipe branch pipe cutout cock. If the brake applies
and the blow stops, it indicates a leak from the brake
pipe If the blow continues and the brake does not apply,
it indicates a leak from the auxiliary reservaoir.

(b) An auxiliary reservoir blow is caused by a leaky
slide valve, triple valve body gasket, or the auxiliary
reservoir tube. A leaky slide valve usually will cause a
blow when the triple valve is in either release or
application position, while a leaky body gasket or
auxiliary reservoir tube will cause a blow only when the
triple valve is in release position.

(c) A brake pipe blow is caused either by a leak by
the emergency valve or the check valve case gasket.

(d) A leaky main piston packing ring may prevent
the brake from applying on a light reduction on a long
train or if applied it may prevent a proper release.

(3) Broken springs

(& A broken graduating spring may cause
undesired quick action depending upon the condition of
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the triple valve and the rate of brake pipe reduction. If
the triple valve is dry and gummy or the brake pipe is
reduced at too rapid a rate through leakage or
otherwise, quick action is almost sure to result.

(b) A broken retarding spring permits the triple
valve piston to move to retarded release position,
causing a slow release of the brake.

c. Valve Buzzing. A type K triple valve in good
condition will not continuously buzz. A continuously
buzzing valve indicates that the emergency valve is
leaking, in which case there will be a blow at the triple
valve exhaust. This may sometimes be remedied by
jarring the triple valve lightly near the emergency valve.
Should this not stop the blow, apply the brake in
emergency by parting the hose and opening the angle
cock quickly; then release the brake by connecting up
the hose and repeat the operation, if necessary. This
may dislodge the dirt and allow the valve to seat
properly. If the valve cannot be forced to its seat, the
defect should be reported for correction.

Section VI. SPECIAL-PURPOSE EQUIPMENT

8-26. Air Strainer and Wasp Excluder

a. General. The 3/8-inch OB-1 strainer with choke and

for foreign service and other special-purpose cars. It is
connected with the triple valve exhaust by a short pipe
nipple and takes the place of the pressure retaining
valve and pipe described in|[paragraph 8-21g! The
purpose of the device is to choke the brake cylinder
exhaust and provide for a longer release time after a
release has been started. This device, however,
exhausts all the air pressure at the reduced rate. The
strainer curled hair cleans the air and protects the choke
from being clogged. A wasp excluder located in the
strainer opening to the atmosphere insures a clear
passage.

b. Components. The 3/8-inch OB-1 air strainer
with choke and wasp excluder consists of a strainer
body tapped for a 3/8-inch pipe, perforated brass plate,
curled hair which cleans the air, and a choke fitting
which holds the choke and wasp excluder. The OB-1
strainer is connected to the triple valve exhaust pipe by
a cap, thus the path of the exhaust air is through the
cap, strainer hair, choke, and wasp excluder to the
atmosphere.
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wasp excluder may be encountered on freight cars built

8-27. Combined Brake Cylinder and Auxiliary
Reservoir
a. General. The auxiliary reservoir has a choke

plug inserted in the tube leading to the brake cylinder.
The purpose of the choke is to nullify the quick-action
feature. In other respects, this reservoir and the brake
cylinder are the same as those described elsewhere in
this manual. Piston travel less than 7 inches or more
than 9 inches must be adjusted to approximately 8
inches.

b. Operation. The operation of this equipment is
the same as that described in paragraph 8-16]except
when the brake pipe pressure is suddenly reduced to
cause emergency quick action, as described in
[paragraph 8-23p (fig 8-50)} The choke then controls the
flow of brake pipe air to the brake cylinder. It, therefore,
prevents quick action from being passed to adjoining
equipment. Consequently, in a train of special-purpose
equipment, the brake pipe reduction will not be at an
emergency rate throughout the train on account




of the control of the flow of brake pipe air through the
choke to the brake cylinder. Some equipment has been
manufactured without the choke plug but with the
auxiliary reservoir tapped for insertion of the plug later,

if desired. Consequently, on such equipment, the quick
action feature ) is operative.
8-28. Single-Car Testing Device

a Operation. The purpose of the single-car testing
device |(fig _8-51) is to provide a means for a general
check on the condition of the brake equipment on "in-
date" cars while in service and on cars which have

undergone periodic repairs without the removal of any
device from the car.

(1) There are two types of single-car testing
devices which are similar in appearance. One is for
passenger cars and the other for freight cars. The
passenger device can be identified by a nameplate
marked PASS, while the freight device is marked FRT.
Freight device is now equipped with a flowrator to check
flow of air through device.

(2) The single-car testing device arrangement
must include a suitable feed valve or reducing valve in
the supply line for the purpose of providing a constant
pressure source as defined in the test codes and an
efficient air filter in the supply line ahead of the feed
valve.

(3) The use of a hose is optional between the
testing device and the outlet hose coupling which
connects to the brake pipe hose on the car.

Existhing Gages Of This 3% Type
May be Continued On Devices in Service

Supply Pipe
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Outlet hose must be 3/4-inch diameter with 1/2inch
connecting nipples and must not be more than 8 feet
long.

(4) In the event of valve falling to pass the
specified test, it should be ascertained that the single-
car testing device is not at fault. If the device is not at
fault, airbrakes must be cleaned.

(5) Care should be exercised in moving the
test device handle back to position No. 3 (lap) after
making brake pipe reductions of 15 pounds or more in
position No. 5 When snapped back, the temperature
effect will cause the brake pipe pressure to rise 1 1/2 to
2 pounds and may be the cause of an undesired
release. The device handle should be moved slowly
toward lap position.

(6) When making tests of cars having two
sets of brake equipment, each set must be tested
separately, with the branch pipe cutout cock closed to
one set while the other set is being tested. A complete
test (including brake pipe leakage on passenger cars)
must, however, be made with each set of equipment
unless the passenger single-car testing device with
flowrator is used. If both sets are connected to use one
common brake cylinder release valve, it will also be
necessary to blank off the 3/4-inch brake cylinder pipes
at both the control valve and the brake cylinder on the
set not being tested. This may readily be done by
temporarily inserting 1/16 by 1 7/8-inch blanking plates
between the flanged fittings and the bolting faces.

Brokae Pipe

Figure 8-51. Freight single-car testing device with flowrator.

8-57



Cock No, 1
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\

Single Pointer
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3/Ln x 6om

Hose Cock No. 2

1/2" Pipe Not
More Than 6 Ft
1n Length Nor
Lless Than 5 Ft,

/

(

Operating Reservoir
1550 Cu. In,

3/um Pape—"

Strainer

Mounting Facilaty For
Supply Cock Test Rack Feed Valve
N

H ORN
[@t Wi

1 Adr Strainer, ¥ A B.Pc.A70800, X Y.A B Pc N-958

1 3/L* Supply Cock, W A.B.Pc.AS519873, N Y.A B Pe.N-5523

1 Type H-1 Foed Valve Pipe Bracket, W.A B Pc ASL2010, N.Y.A B PeB-1L36
2 1/2" Cutout Cocks (Mos 1k2), 4 4 B.Pc.AP6878, K.Y A B,Pc,179-TA

1 Supply Reservolir, W A.B Pc.A5)0B51, N Y.A.B.Pc.N=6506

1 Operating Reservoir, W.A,H.Pc.A530669, W.Y.A.B Pc.N7969

2 Single Pointer Air Oages, W.A B Pc,A88B82, ¥.T A.B Pc N-1796

2 3/L" x 60 Hose With FP-} Couplings snd 1/2" Nipple, W A B.Pc.43)9b7
N T A.R.Pc,N-2LLL

Figure 8-52. Piping diagram of arrangement for testing the standard passenger
single-car testing device.

(7) air signal equipment must be tested as provided in
Westinghouse Instruction Leaflet No. 2377-2.

b. General Instructions for Testing and Maintaining
the Freight Single-Car Testing Device

(1) To secure reliable and uniform results
with the single-car testing device, it must be kept free
from leakage and must be tested (fig 8-52) not less than
once every 30 days and oftener if necessary. Any
leakage must be corrected.

(2) As often as service conditions require, the
rotary valve must be lubricated with a suitable

Section VII.
8-29. General

Vacuum brakes are extensively used in the South
American republics, Africa, India, and Great Britain.
Vacuum automatic brake equipment offers a very
simple and efficient means of providing braking power
for relatively light tonnage trains. In a vacuum brake
system, the maximum available pressure for applying
the brakes is less than that of the atmosphere.
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diaphragm cock, it is necessary to apply only a small
amount of suitable grease to the cam part of the handle
where it contacts the actuating plunger.

(3) The test gage must be kept accurate and
must be compared with a master gage as often as the
device is tested.

(4) Step-by-step instructions on how to
operate the test device, make various tests, and
maintain the device are contained in WAB Instruction
Pamphlet No. 5039-4, Supplement No. 1 (Single-Car
Testing Device, Code of Tests).

VACUUM AUTOMATIC AIRBRAKES

Consequently, much larger brake cylinders are
necessary to provide the needed force than in the
compressed airbrake system used in CONUS and some
other parts of the world such as China, Korea, and
Japan.[_Figure 8-53 illustrates the component parts of
the conventional vacuum brake system.
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GENERAL ARRANGEMENT OF VACUUM AUTOMATIC BRAKE

Figure 8-53. Vacuum brake system.



8-30. Operation-Steam Locomotives

a. The train pipe and vacuum chambers are
carried at subatmospheric pressure during release and
running operations. The pressure on both sides of the
brake cylinder piston is thus equalized, and the braking
force is removed from the brakeshoes. To apply the
brakes, the vacuum in the trainline is reduced by
admitting air from the atmosphere into the trainline.
This inflow of air creates a difference in pressure across
the brake cylinder piston resulting in a force which is
transmitted through the brake rigging to the brakeshoes
to apply the brakes.

b. A steam ejector on the locomotive uses steam
at boiler pressure to create a vacuum in the vacuum
reservoirs and the train pipe until such time as it is
desired to apply the brakes. The vacuum reduction
attachment of the steam ejector controls the amount of
vacuum in the trainline to a constant maximum value
irrespective of variations in steam pressure. Each brake
cylinder is connected with one side of its piston open to
the train-line and the other side open to a vacuum
chamber which is evacuated to correspond to trainline
conditions through a ball type check valve. To apply the
brakes, it is only necessary to partially reduce the
vacuum on the application side of the brake cylinder
piston without disturbing it on the vacuum chamber side.
This is done by admitting air from the atmosphere into
the trainline. The maximum power is derived from the
brake cylinder by maintaining the vacuum on the
vacuum changer side of the piston and completely
destroying the vacuum in the trainline.

c. The vacuum system is made up of two separate
pipelines connected to the steam ejector. The first line
is for the locomotive and tender only and connects the
vacuum reservoirs and the chambers above the brake
cylinder piston to the vacuum chamber connection of
the steam ejector. The second line (the trainline) runs
the entire length of the train and is made up of
permanently fixed lines on each car, locomotive, and
tender. The second line is coupled between the cars
with a flexible hose and coupling. This line is connected
to each car, and to all vacuum chambers through a ball
valve. The ends of the trainline, both at the head of the
locomotive and at the rear of the last car, are closed by
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placing the couplings on dummy coupling plugs.
Atmospheric pressure forces the coupling gaskets to
seal on the plugs, thereby effectively closing the ends of
the system.

d. On heavy steam locomotives, it is customary to
use live steam in the driver brake cylinders and vacuum
brakes in the tender. The admission of steam to, and
the exhausting of steam from, the steam brake cylinders
is controlled by the engineman with the use of a steam
brake attachment which is applied to the steam ejector.

8-31. Operation-Diesel-Electric Locomotives

a. General. Diesel-electric locomotives to be used
in single or multiple (MU) service handling vacuum-
braked trains may be equipped with the Westinghouse
28-LV-1 brake equipment, a combined compressed air
and vacuum brake. Thus, on trains equipped with
vacuum brakes, the locomotive brakes are operated by
compressed air, either independently or in conjunction
with the car brakes. In the latter case, the air system
acts as a pilot for the train vacuum brakes.

b. Brake Application. When the locomotive and
train brakes are applied, the automatic brake valve is
moved into the service brake zone, permitting brake
pipe air pressure to drop at the desired service rate.
The reduction in brake pipe pressure operates a control
valve to admit atmospheric air into the vacuum brake
pipe. The destruction of vacuum in the vacuum brake
pipe is in proportion to the air pressure brake pipe
reduction made. The 28-V13 control valve responds to
the loss of vacuum in the vacuum brake pipe to apply
the locomotive brakes via the C-2 relay valve.
Simultaneously, the vacuum car brakes are applied due
to the destruction of vacuum via the VA-1-A control
valve. On a vacuum-braked train after the desired air
brake pipe reduction, the atmospheric air buildup in the
VA-1-A control valve operates to cut off the flow of
atmospheric air to the vacuum brake pipe. Thus, the
control valve is lapped, holding the vacuum brakes
applied. The VA-1-A control valve will automatically
maintain the desired degree of brake application against
normal vacuum brake pipe leakage. Complete details
of the operation of this equipment are contained in the
manufacturer's instruction pamphlets.
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CHAPTER 9

CAR SUPERSTRUCTURE

Section |.
9-1. General

a. Superstructure Assembly. Car superstructure
has been generally defined in | paragraph 3-9 | as
everything installed above the car floor. Passenger type
car bodies are constructed of plates or sheets of steel or
some other metal of equivalent strength. Many modern
passenger cars have aluminum superstructure or bodies
Both the inner and outer finish sheets are riveted,
bolted, or welded to a steel skeleton framework, which in
turn is secured to the car underframe.

b. Heating, Lighting and Ventilation. Modern
passenger car equipment has one or more of the
following systems: heating, lighting, pressure or gravity
water supply, and air conditioning. Equipment for
heating, lighting, and ventilation will be installed on
Army-owned passenger cars only when specified by the
procuring agency.

c. Specifications for CONUS-Type Cars. The
Railway Mall Service Specifications for 1938 were used
as the basis for accepted specifications for cars which
may be used in domestic trains of over 600,000 pounds
lightweight. Trucks are required to be locked to the car
body. A car structure is required which resists a static
end load of 800,000 pounds applied to the centerline of
draft without developing any permanent deformation in
any member of the car structure. In meeting this
requirement, it is important that vertical deflection be
kept to a minimum. Normal vertical deflections of cars
having approximately a 60-foot distance between truck
centers range from 1/2 to 3/4 inch for steel construction.
Cars must be designed to resist a horizontal load of
500,000 pounds applied on the buffer beam at a point
12 inches above the centerline of draft. The buffer
beam construction, and anticlimbing arrangement, and
the coupler-carrier arrangement are designed to resist
vertical loads of 100,000 pounds. These requirements
enable coupled car ends moving vertically with respect
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to each other to resist abnormal impact. The two main
vertical end members are required to have an ultimate
shear value of not less than 300,000 pounds each at a
point even with the top of the underframe to which they
are attached.

9-2. Guard Cars

The standard gage domestic service railway guard car
(fig. _2-8), somewhat similar to a caboose, is designed to
transport Army security personnel when accompanying
classified shipments over commercial railroads within
CONUS. It is mounted on two four-wheel trucks that
have coil spring suspension. Seven of these cars are
equipped with roller bearing trucks and type A2A quick-
service valves in the airbrake system. The other 14
have plain friction-bearing type trucks and are not
equipped with the type A-2A air valves. These cars,
designed for high-speed passenger service, are 50 feet
6 inches long, 9 feet 1 1/2 inches wide inside, and air
conditioned throughout. They are divided into three
main sections. The front section contains a completely
equipped kitchen. It also has a dining area and a
lavatory with one wash basin, shower, and toilet. The
center section contains nine folding bunks arranged in
tiers of three and a wardrobe closet. The third section,
separated from the sleeping compartment by double
sound-reducing doors contains a diesel-engine-driven
generator set, air conditioning unit, oil-fired hot water
heater, temperature control panel, and miscellaneous
electrical controls and instruments. This car is equipped
with hydraulic draft gear, train steam line system for
heat, and AB-1-B airbrake system. Water tanks with a
total capacity of 400 gallons are suspended from the
ceiling in the kitchen dining end of the car. Water
pressure is maintained by an electric motor-driven
shallow well jet pump. Detailed instructions for
operator's and organizational maintenance of the guard
cars are contained in TM 55-2220-210-12.



9-3. Troop Kitchen Cars

The standard domestic service Army troop kitchen car
resembles, in outward appearance, the guard car
illustrated in It is a complete kitchen unit
used for storing and preparing food for passengers on
troop trains. These cars are equipped with two ranges
for cooking, cook's worktable, utensil cabinet, two
refrigerators, meat cutting table, and two sets of sinks.
Other interior equipment includes a hand-fired water
heater, overhead water storage tanks, and a shower and
dressing room equipped with hot and cold water.
Exhaust fans and ventilating blowers exhaust heat and
cooking fumes. These cars are 50 feet 6 inches long
inside, mounted on double drop-equalizer, swing bolster;
passenger-service type, cast-steel, four-wheel trucks,
equipped with 5 ¥ by 10-inch axles. Air brakes,
coupling, and draft gears are all designed for passenger
service. Complete details of troop kitchen cars are
contained in TM 55-2019.

9-4. Army Medical Department Cars

a. General. Standard ambulance trains operating
under the prescribed TOE or TD may be employed by
the Army Medical Department for the movement of
patients in the zone of interior (ZI) and in the theater of
operations. In the ZI, ambulance trains are maintained
by the Surgeon General for the movement of patients
from various debarkation points to Armed Forces
hospitals and in the transfer of patients between medical
treatment facilities. In the theater of operations they are
used to evacuate patients from hospital or holding units
of the combat zone to the communications zone,
between hospitals of the communications zone, and
from hospitals to aerial and/or water ports of
embarkation.

b. Design. Standard ambulance cars have been
designed for ease in rapid loading and unloading of litter
patients, to maintain a comfortable inside temperature
throughout the car even when outside temperatures
range from 125° F. to minus 40°F., and for unrestricted
interchange of ambulance car railway traffic throughout
the United States and Canada, including the
underground tubes of New York City.

9-5. Ambulance Trains

a. General. Ten ambulance trains of nine cars
each have been authorized by the Surgeon General for
strategic location at various places m CONUS for
emergency use. All these cars are marked with a Red
Cross on the roof and at each end on the sides. These
trains consist of six ambulance unit cars, and one each
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baggage, kitchen and personnel cars, which are briefly
described below. Periodic maintenance of these cars
will be performed by MECOM Mobile Shop Teams or
commercial railway shops using routine procedures
discussed in this manual and in SB 7402220-97-E02.

b.  Ambulance Unit Car.  Within CONUS,
ambulance cars are operated over the commercial
railroad systems either singly or as part of a train as
noted above. This type of car is mounted on two four-
wheel trucks with coil spring suspension and roller-
bearing journals. These cars, equipped with tight-lock
couplers and designed for high speed passenger service
on all standard gage railroads in CONUS, are air
conditioned throughout. These cars, 85 feet long, are
divided into five sections. The front (enlisted men's)
section contains seating and sleeping accommodations
for six members of the medical staff or operating crew.
The rear section contains a compartment for a doctor,
one for a nurse, two separate toilet compartments, a
shower room, a sterilizer room, closet space, the
electrical closet, and a water cooler. The third ward
section contains seating and sleeping accommodations
for 27 patients and storage closets for bedding, food
serving equipment, etc. Section four is the receiving
room, it has two large loading doors (to handle litters), a
large utility sink, a desk, and locker space. The fifth
section is a complete electric kitchen at the rear of the
car. Two diesel electric power plants furnish power for
operation of the car's electrical equipment when trainline
power is not available. A standby receptacle is ,located
on each side of the car for yard connection to
commercial power. Four water tanks coupled to the
airbrake and steam heat system furnish wash water to
toilets, shower, kitchen water tanks, etc.

c. Ambulance Personnel Car. These cars,
converted from Pullman sleepers, contain 10 roomettes
and 5 bedrooms, and are used for ambulatory patients
and medical attendants. They are 84 feet 6 inches long,
10 feet 6 inches wide, and completely air-conditioned.
These cars obtain electric power from under car axle-
driven generator or a.c. standby power (when parked)
and heat from steam heat lines. They have locker
space for baggage, linen, and car supplies, with roof and
frame tanks f